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United Btates 1945

APPLICATION OF THEORY OF ABSOLUTE RFACTION VELOCITIES TO CREEP OF METALS, Rs.
‘Modern, Phys. V. 17, pp. 48-49, June, 8. Dushman.
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United Btates 1045
CREEP OF METALS® James L. Erickson, Light Metal Age, 3 (1) pp. 2223, 26-27.

gane Theories put forward by
A yral discourse on the phenomena of creep. = :
various investigators are re¥iowed and a bibliographs qf 34 references 18
appanded.
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United States 1945 T o covey (7))

TENSILYE DEFORMATION, J. He Holldmon, Trans. ATMME, Vol 162.
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United Btatesw 1945

cﬁm PROPERTIES OF SOME BINARY SOLID SOLUTIORNS OF FERRITE, Charles R. Austin,
¢. R, 8t. John and R, W, Lindesy, Metals Tech, V12, Aug. TP, 1836, 22 pp.

Dascribes the results of lsolating one micrestruoctural phase, namely farrite,
and studying its creep characteristics in both the unslloyed and alloyed conditions.
This should 8id in establishing to a large degree the importence of ferrite
in the creep behavior of ateals conzisting of the previously mentioned ferrite—
carblds aggrogates :
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United States 1945

CRERP PROPERTIES (F COLD DRAWN ANNEALED MONEL AND INCONEL, B, g{.{ Batty, H. L.
Biselstein, and F. P. Uston, Jr. Trens. Amer, Inst. Min, Het. Eng.
16 ppe 441452,

data have been obtained for cold~drawn and annesled Honel and Inconel
et ‘bazzzgtures petween 800° and 1100°F., Inconel has approximately tnieea
the loadwcarrying capacity of Monel at any temperature, but Monel gempa::emd
favourably with meny lowealloy steels so far as oreep performance 18 ggter .
e tensile and Izod properties of the moterials at room tempsratwre &f

creep testing are recorded and & type of round Ized test=plece sultable for
these alloys is described.
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United Stetes 1945

METALS AND ALLOYS, V. 21, P. 766, March, H, Adenstedt,

Creep properties of alumimug.
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United States 1945 Con e e ¥

CREEP CHARACTERISTICS OF A PHOSPHORIZED OOPFER, H, L. Burghoff snd A. I. Blank,
Trans. Amer. mst- Min. Met. Eng. 161, PPe» 420-438.

The creep characteristios of copper wire (0.0008% of phsophorus( as
snnesled to 2 grain size of 0,013 mm. and a8 dram to 84% reduction, are
reported for a temperature of 300°, 400° and 500°F., The ¢reep-resistance of
the drzwn wire deoreases as recrystallization tekes place.
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United States 1949

4 METALLURGICAL INVESTIGATION OF A LARGE FORGED DISK OF LOW-CARBON N«155 ALIOY,
+ ¥, *reeman and H. ©, Cross, National Advisory Committes for Asronautiocs
¥artime Report W-103, Dec. 1945, 41 p.

The all@y contained 21;66% 01‘, 19"0% Ni’ 190035 CG, 2:76% Ho, 1-905 W,
1.74% ¥, 0479% Cb, G.37% Si, 0.15% G and 0.B4% N,, and was stulled in the
hot forged and stress-relieved condition by means of ntresaargpture and crewp
tests for perieds up to 2000 hr. at 1200, 1350, and 1500°F, “hort-time tensile
test, impact teat, and time ve. total deformation characteristics.
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APPLICATION OF RON FERROUS METALS AND ALLOYS IN 8TRESS DESIGN, J. J. Kanter,
Trans. Amer., Iﬂﬁtt Min, Met. Eﬂg. 161 PPe 4«62-4173

The oreep characterisiics of non=ferrous metals are briefly summerized,
and & bibliography and series of abstracts dealing with the topic are appended.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Release 2003/12/04 : CIA-RDP80-009284003100040001-4

Tnited States 1946

SUPER ALLOYS POR UIGH TEMPERATUW BERVICE, Harold A, Knight, Ueterials and
Matiods, 23, ppe 1557=1563.

A peneral survey, including brief referemces to nickel, cobalt, and
ghromium hase alloys.
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TENSION TESTS AT CONSTANT TRUE STRAIN RATES, C. W. ﬁic@regor and J. C, Fisher,
J. applied Meche. 12, pp. A217-227.

Tension tests of the true stress-strain iyps are reported for which the
true straln rate is maintained constant throughout sach test. Several métals
(steel and brass) are investigated under testing temperature ranging from
~183%C to 665%. The influence of tempsrature end atrain velocity on the
true stress—strain propertles is described. A single variesble called the
velocity=-modified temperature is used to represent the combined influences
of true strain rate and teating domperaturs.
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United States 1945

N, s
SN

PROPERTIES OF SOME CAST COPPER-BASE ALLOYS AT ELEVATED 'I'EKPERATUI‘ES, H. E.
Montgomery, Trena. Amer. Inst, ¥in. Mot, Eage 161, ppe 4835«463, '

A review of existing litereture on the high-temperat
of O&Si‘; ﬂopper»-basa_ nlloyg . : h”'g perziure creep prcpertj_gg
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United States 1945

SYMPOSIUM ON CREEP OF KON FERROUS MRTALS AND ALLOYS, H, L. Schumacher, and
E. E,. Burghoff, (pmﬂiding)u AI]!ME, Trans, 1945’ v. 161 PPs 401=4717.
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United States 1945

.
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CREEP PROPERIIES OF SCMF RO:LED LEAD ANTIMONY ALLOYS, A. A, Smith, Jr. and
4, E. Hewe, Trans. Amer. Inst. ¥in. Met. Eng. 161, pp 472475,

Allovs of lead conteining antimony, bismuth, and co pper were cast and
rolled tcyg.l in. thicknessy 16 in. lengths of this mategial wereothan clamped
together and ereep tesis conduckd on the specimens at 30 and 100°C.
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United States 1943

A NOTE ON THE PHYSICAL PROPERTIES OF AN AUSTEWITIC WELD METAL AND ITS BTRUCTURAL
TRg;«EBFORMAI TION ON STRAINING, K. Winterton, Welding Journmal, V. 24, May, pp.
3{3 w3108 o - )

Mechaniocal tests at elevated temperatures on composite 18«8 weld-plate
teneile specimens, showed thit the tensils strength, yleld strength, and
harxdness declined with incresased testing temperatures. Effect of prior hest
trestment at 850°C. in causing increased tensile strength, and decreased
uleld strength, decressed with testing temperaturs and was not apparent above
150°C. Microscopic examination showed a breakdown of dendritic regions to a
light~etching alpha-constituent, and the formation of lines and blocks of a
deep-etching alpha~constituent, probably due to uneven straining.
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United States 1945

7
METALS FOR HIGH TEMPERATURE SEWICE’ Industrial Heating, V. 12, July pp. 1209-10,
1204, 1230,

Ferrous metals for applications involving resistance to high temperatures,
and creep, recovery and releaxation of oxygen=fres copper.
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United Btates 1945
CFEEP RESISTANT ALIOY STERLS, Iron Age, V., 136, Aug. pp. 58-63.

Behavior of alloy sieels at prolonged slevated temperatures shows that the
addition of molybdenum to teel imparts high hsat strangth. Vanadium has &
similar reaction in steel slloys but to a lssser degree. Comparative el fect
of othar alloying agents like chromium, nickel, manganese and silicon on physioal
properties is also included. .
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United States 1945 L Can 2

Creep Data on Ple=Cast Zinc Alley, E. H, Kelton, and B, D. Grissinger, Trans.
Amsy v Inst. Min., Met. Eng. 161, PP» FAY T Ar s A
4 test mathod Invelving the banding of & die~cast zinc alloy beam is des-

eribed and beam cresp-test data at 25°C and various stresses for a sinc die~
cast alloy are presented. '
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United States 1948 {oesn O

NEW MACHINES FCR CREEP AND CREEP RUPTURE IESTS, M. J. Manjoina, Trans. Anmer.
Bco. Mech. Elgc 57, pplll-uéq

Two new creep-rupture machines are described. One, a lever-arm credp
machine, combines the compactness of & muliiple unit with the flexibility of
an individusl one. ZEach of the eight specimens in the machine is equipped with
an extensometer whioh gives the direct reading of the extonsion on a countery
these counters are photogrsphed periodically. The other mechine loads the
spedmen through a stiff spring and records a contimuocus ecreep=-to-rupture curve
without the use of an extensometer on the specimen. Occupylng an ares of
15x15 in,, this latier machine has & capacity of 10 tons. It can also be used
for tsmking short~time tensile tests, constant-gtrain-rate tests, and relaxation
tests,

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved Forgelease 2003/12/04 : CIA-RDP80-00926X003100040001-4

vt

g e

S

e

Eng}a nd 19 45 Yok

W =i

EFFECT OF ALPHA RAY BOMBARDMENT ON GLIDE IN METAL SINGLE CHYSTALS, E. Armdrade,
Natux‘e, 156, PP 113114,

Bombarding stressed single crystal wirea of Cd with alpha rays from a
strong polonium source, deposited on the inside of a nickel cylinder 1 cm. lonrg,
which is split longitudinally so that it can be made to surround the wire. The
glphasparticles, which penetrate about 005 mm. into the metal, cause considerable
local disturbance, but do not preduce appreciable bulk heating. The temperature
at the axis of the wire does not exceed .0l1°C.

Whan & wire is stressed ,05% per min,, bombardment with alpha-particles
causes the rate of flow to inorease to several times the value which obtained
befora the bombardment » 5 times in one particulsar cases - slthough the wire was
bombarded over only one third of its length. The wire had been extended by
about 1% when the bombardment was initiated. In the case of another wire which
had been extended 2.6% of its length, and was increasing its length at a rate
of .21% per minute, bombardment increased the rate by about 3 times.

The greater the preliminary extension, the gnaller the effect of alpha-
particles, until 12¢ of extension, no effect will be seen.

Glide on particular planes can be initiated by alphe-ray bombardment, and
hence that initiation of glide takes place from the surface. Onice a particular
plene is active, glide continues st a rate independent of the surface distrubance,
ig shomn by the fact that bombardment does not affect the rate after large
prelimimry strain when, resumaltly, &ll suitable glide planes are in action.

The slpha=-particle bombardment is, then, a useful index to show whether glide
ig taking place by the activation of new glide planes or is continuing on planes
slweady in action.
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France 1945 b G o

A COMPARISON OF SOME CARBON STHELS ON THE BASIS OF VARIOUS CHEEP LIMITS, A. E.
Johnson and H, J. Tapsell, Institution of Mechaniocsl Engineers Proc. V. 153,
War Emergency Issue No. 6, p. 169=179.

Report has been prepared with & view to determining whether any relation-
ship exists betwesn the results of the various shorit~time and long-time creep
tests, which will permit the mee of short~time tests, not merely as & means
of meparating good from bad steels, but also as the basis of design stresses
intended to give satlsfactory performance of the stesl over working periods of
considerable duration.
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England 1945

SOME ENCINEEHING PROPFRTIES OF NICKEL AND HIGH NICKEL ALLOYS, B. B, Betty and
We 4, ME&, Mach. Eng., 67’ (2)’ PP« 123-129,

Eighteen high-nickel corrosion-resisting end heat-resisting alloys were
examined. Al) showed good mechanical properties, as svidenced by & high retio
of sirength to ductility over a wide range of temperatures. Useful non-magnetie
propertiss of six of these alloys are summarised. The electrioal resistivity
of most of the alloys is gliven, and the special use of two alloys for electiesl=-
heating units is indicated.
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CREEP PROPERTIES OF STEELS UTILIZED IN HIGH PRESSURE AND HIGH TEMPERATURE SUPERe
HEAT%?R AND BTEAM PIPE PRACTICE. PART II: 0.5% MOLYBDENUM STEELS, H. J. Tapsell
and %, W. Ridley, Institution of Mech. Engineers Proc. V. 153, War. Emergency

Issue No, 6, pp. 181-192.

Creep properties of carbonemolybdenum steels in the form of & su

, , perhaater
header, aupgrheater tube, ang steam miex pipe manufactured for service at
temperatures above about 450%°C. Deta for the estimation of stress-temperature
~relefionships for from 0.1 to 0.5% creep in various periods up to 100,000 hrs.
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THE “SET TEST® ELASTIC LIMIT, A. C. Vivian, Harold G, Williams, Metallurgia
32 D 152,

W. describes the "set test® method using the electron micrometer for evaluating
the material and heat-tresments for beryllium-copper precision springs, and
states that, no matter how low the stress, there 1is some set, slthough for very
low stresses 1t may be beyond the sensitivity of the measuring instrument. For
such stresses tests are carried out at a lcad below the "set tesi® elastic limit
and a logarithmic drift or room-temperature creep curve is obtained over a
period of 100 hr, The rate of drift obtained is used to svaluate the stability
of the spring material in relation to the retention of calibration in instruments,
as when springs are deflected within the usuel elastio limits there are three
elements in the subsequent strain, an elastic deflection, s permanent set not
recoverabls, and a drift or creep with time under load that is recoverable.
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1948

BIOS Report No. 396
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PROPERTIES OF A NEW ALLOY (F ALUMINUM FOR THE FOUNDRY AND PLASTIC WORKING(DSN),
. Panseri (Alluminioc, 14 (9/12), pp 76-90 (in Italian).

P. desoribez the preparation, heat-treatment, structural propertles,
mechanicel properties (static and dynamic), and corrosion-resistance of a
new aluminum alloy, which ks been thoroughly investigated in the Experimental
Institute of I,ght Metals, Novara, Italy. JIhe alloy, called TSN, has the
following chemical compositioni copper 2=4, iren 0.5-1.8, silicon 0.4=2,
magnesium N,2-«1,2, titanium 0.025%, aluminum remainder, and is similar in most
respect to Duralite, having the additiona) advantege of containing no nickel.
Heat trestment gives it a fatigue resistance higher than that of Duralumin,
end it has & high heat~resistance. Anoide or chemical oxidation, Bollowed by
varnishing, will protect it againet corrosion. It is particularly useful for
the fabrication of automobile mris subject to heat.
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BRITTLENESS AND TOUGHNESS OF METALS AT HIGH TEMPERATURES (TIN CADMIUM ALLOYS AND
STRELS), W, Slegfried, Sohweiz Archiv. 11, (11, 1945, 1-16 (2) 43-61).

I A'ﬁtsmp‘t- to correlate brittle behavior with some other mechaniecal property
and size and rhape of notch. Data on Tin-mAxCadmium,

II. Creep tests with both smoth and notched apecimens of steel, attempt

to corralate with Tin-Cadmium. Apparently metallurgical factors mrecluded good
correlation.
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Russia 1945 et g

VISCOUS FLOW OF CRYSTALLINE BODIES UNIER THE ACTIGHIGF SURFACE TENSION, J.
Fronkel, J. Physics USSR, 9, pp 385391 (In English),

It is suggested that the viscous flow usually stiributed to amorphous bodies,
which oceurs by the motlon of a2 small mumber of holes or cavitles, may also
take place in erystd line substances. In the latter sase flow would procead
by the diffusion under strese of wvacant sites of the crystal lattice. This
process iz distinet from plastic deform tion. The conception is developed
mathematically, snd applied to the rate of welding of erystazlline powders, at
temperatures below thelr malting points, into a& erystalline body. The
development of orystal faces on the surface of a epherically ground single
erystal is also discussed from the same point of view, the common factor inm
each case being the reduction in surface energy caused by the change.
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Russia 1945 T @R
THE RELATION OF THE SHAPES OF THE CURVES OF STATIC Am} IMPACT STRENGTES TO

PHYSICO~CHEMICAL PROCESSES IN ALLOYS, L, M. Pevznaer, Izveat, Axdd. Nauk SSSR
Tekhn 212-218, C. Abs. (1946) 40 2429. (in Russian)

4 disouselon of the mechanical propertles of slloys in relation to their
chemical composition, comditiens of thermal treatment, and the effect of cold
snd hot deformmtion.
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Russian 1945

THE MECHANICAL PROPFRTIES OF COPPER AT HIGH TEMPERATURES, Bobylev. A.A. and
Chiplzhenko, Tsvet. Metally, (3) pp. 62-65 { in Bussian).

Annealed wires, 6 mm. in dia., were tested at three rates of extension
(1, 20 and 300 mn/min.) at temp. from 20°C to Q00°C, With incresse in the rate
of extension, the strength and plasticity of copper become greater. The
deleterious effect of the ambient atmosphere is connected with its action on
the grain boundaries, which results in the formation of intererystalline cracks
and leads to a sharp decrease in plasticity. o
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NiWw TESTING MACIINES OF THE TeNIITMASh TYFE, I, V. Kudryavtsev, Zavod. lab,
11 pp. 209214 (In Russien).
New machines for the tensile testing of metsls az dezcribed.
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United States 1946 “howeov el

PLASTIC FIOW OF METAIS, J, H, Hollomon and J. D. Lubahnj Physical Review, V. 70,
Ho. 9/10 Pe T75.

A géneral relation connects sll ths variables of plastic flow;
ry \ - a7 g AL
T . C (w\/;n/‘;ofﬁ 0—‘ +7 n. ’{'f)

where i, €, D, E, and F are constants of the materisl; v, € <~ , and ?
are sirese, strain, strain rate and temperaturs respectively.

Thie equation can be rewritten in logarithmic form:

beom i iC -2 b€, o 4o 4
F A & «pD "B

by compering it to the rolatlon between strain rate and temperature; the equation
ie Q/R = «Tln 7, where % is a function of stress and strain, and R is the

gas conatant, Q afould vary linearly with the logaritim of the stress. This
relation differs fundamentally from those of Bekker, Kauzmsnn, and Dushman.

- The relations in which the logarithm of the stress varies directly with the
temprrature, are confirmed by replotting data obtained by Nadai and Menjoine.

The equation has important applications in the problem of cresp and in the
theory of plestic flow.
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THE MECHANICAL EQUATION OF STATE, J. H, Hollomon, Netals. Pech .3, No. 6, ATMME,
Inst. Matals, Div, Tach. Publ. No. 2034 9pp.
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Unlted States 1946 TwEoy !

A VELOCITY MODIFIED TEMPERATURE FOR THE PLASTIC FLOW OF METALS, C. W. MacGregor
amd J, Ce Fisher} dour, of Applied Mechenics, V. 13, No. 1, Mar. p. A-13.

Bagad on the work of Eyring and obthers relating to the oreep problem, &
veloolty-modifisd temperature is developed for representing by means of a single
variable the combined effects of strain rate and temperature on the siress
reastion in a tenslon specimen. Availsble date are analyzed, indicating that
the velocity=modified tempsraturs is equally applicable to the tension testis
conducted at both slow and repid rates and to the cre@ test. The data also
indicate that the stress reaction, corresponding to tesits at very slow and very
rapid rates of deformation, may be found from tension tests at moderate strain
rates and spropriately raised or lowered temperatures.
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PIASTIC FLOW, CHEEP AND STHESS RELAXATION - I PLISTIC FLOW, IT CREEP, III
CREEP AND ELASTIC AFTER~EFFECT, Charles Mackj Jour Applivd Physics, V. 17,
No. 33' PPe 1686"110?0

I. PFlastic Flow = Plastio substances are considered to be composed of
units of flow with various yleld values. Using Burger's model as a basis,
several equations for plastic flow are derived. The most outstanding one
gives the siress as a powr function of the strain rate, or 5/5,=(V/V,)®
in which b is & constant, S, and V, are constants with dimensions of atress S
end gtrain rage V. This equation is applicable to systems in which the structural
elements remain in & high degree of disorder. In systems posaess%ng a high
state of order under stress, the equation exp (8/80?- exp (V/V,)° appears teo
be applicable,

II. Creep - Creep is defined a8 a mechanism of deformetion for syatems
which have & curvilineer relationship batween stress and strain rate, and
a curvilinear relationship between strain and time at constant stress.

The relaxation of stress at constant strain is discussed. It 1s shomn
that the stress relaxation depends upon the history of the substance under
tests Thixotropy is work-softening.

IIX. Creep and Elastic After-Effect - The slastic after-effect is the
phenomenon in which deformations recover, as a function of time, on unloading.
The relation between strain end time in such 8y tems, and ths process of stress
relaxation &t constant strain sre discussed. BEquations glven in connection with
plastic flow, creep due to work-hardening, thixotyropy, and creep in combination
with elastic after-affects, are applicshle to metals, olay soil, food products,
acrylic acid polymeride, polyvinyl chloride, cellulose acetate s manile ropes,
paper laminates, phenolic molding compounds, rubber, asphalt and bituminous
pavements,
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QUANTITATIVE TREATMENT OF THE CREEP OF METALS BY DISLOCATION AND RATE PROCESS
THECRIES, A. 5. Nowiok and E. S. Maohlin, National Advisory Committee fox
Aeyronautics, FReport No. 845, 10 pps.

An equasion for the steady-whate rate of creep is derlved by applying
the theory of dislecations to the creep of pure metals. “he form of this
squation is in agreemsnt with empirical equations describing creep rates.
The theory was also used to predict the dependence of steady~state rate of
ereep on physical constants., UJood sgreement with literature data for pure
annealad metsls was obtained.

Approved For Release 2003/12/04 : CIA-RDP80-0'-6926A003100040001-4



o

Approved For R€lease 2003/12/04 : CIA-RDP80-00926A003100040001-4
Unlted States = 1946 TV e s o s

DEFCRMATL ON IN RELATION TO TIMR, PRESSURE AND TEMPERATURE, P, G, Natting,
Jour. Franklin Inst., V242, No. 6, pp. 449-458.

Generali zed linear logarithmic relations between deformation, temperature
and pressure are derived from the equatbns defining compressibility aend thermal
expansivity, anl are shown to apply to the three stages of deformation. Oibb's
theymo dynamic potential is shown to lasad dirasctly to a simple snd exset expression
for the energy of deformiion within any one phase. Thermodynamic relatiens
governing elastio and viscous behavior are daveloped for both single and multiple
phase materisls. The equations zre checked ageinst experimenisl data on steel
tape, which includes thermsl end relaxation observations,
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STRESS RUPTURE CiARACTERISTICS OF VARIOUS STEELS IN STEAM AT 1200°F, J. T. agnew,
G. A, Fawkins, and H, L, Solberg; Trms. ASKE, V. 68, p. 309.

Smell sensile specimens made from low-carbon, carbonmoly, 2=1/4 Cr= 1 Mo,
wers placed in a steam resction chanber at 1200°F, end stressed in tension for
periods of time ranging from 10 hr. to 7700 hr. Peta were taken on time to
rupture, elongation, reduction in area, depth of scale layer, effest of type
of flow, ard type and angle of fracture. A photemierographic study wes made
of the rupture specimens. The straight-line relationship between siress and
time to rupture on log~log cowordina‘es postulated by Wnite, Clark and Wilson
for tests in air alsec holds for steam testis.
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SUPER-ALLOYS FOR HIGH TEMPERATURE SERVICE IN GAS TURBINES AND JET ENGINES -
A SYMPOSIUM, ¥. Baedger, H, Cross, C. Evans, Jr., R. Franks, R. Johnson, N.
Mochel, and G, Mohlings Metal Progress, V. 50, No. 1, July, pp. 97-122.

This 18 & report of a round table discussion on the materials for gas
turbines and jet engines. The campositions, the opem ting characterlstics, and .
the metallurgical aspects are thorcughly discussed. Many improved super-alloys
for high temperature service are listed, Data are tabulated on the results of
creep, Btress-rupture and short time tensile tests; materials tested include
both the forged and the cast alloys, and are of the oobalt-chroms type, and of
the iron base type. Test temperatures renged up to 2000°F. Ths cobalt chrome
2lloys have the better short tims properties, whiles the iron base alloys are
genarally better Sr longer service. Data on the fatigue prope rties are included.
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METALLURGY (F HIOH-TEMPERATURE ALLOYS USED ON CURRENT GAS TURBINE DESIGNS,
¥, 8. Badger, Jr., and W. O, Sweeny, Jr. Symposium on Materials for Gas Turbines
{Amer. Boc. for Testing Mat.) p. 99112, dis. p., 121-128,

_ The two high-temperature alloys most widely used during World War II were
not developed as & result of the war program, but were avallsble at the beginning
of the war. These two alloys - ons nickel-base and the other ccbali-base -

were used, with only slight modification, in equipment actually uded during the
war. The development of these alloys, one wrought and one cast and their
succeesaful fabrication by forging and by precision casting.
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ALIOYS POR HIOH TEMPERATURE SERVICE, PART L, ¥, 0, Binder, ITron Age, v. 158,
Howv, Ps 46"‘52‘

Quelifications of motals and methods of svaluating ulg gor ;x_ig:;umpeu-
ture service, comparing prewar a2lloys with those more recen sveloped.
study 19 also made of the effeots of varicus alloying elemonts in emhencing
high~tenperature propertiss.
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ALLOYS FOR HIGH TEMPERATURE SERVICE, PART IT, W. O. Binder, Iron Age, v. 158,
Nove 14y Po 9295,

i ' an trol, in

£ sirain herdening, heat treatment, and grain size control, ‘

emfii?zzagmble gualities of’ the various tup:: zi' d;:éoysg{or g%ggzzzpziiture
vvige ave raviswed, supported by quantitative tes . 80

;;grtzme of charac%erutica guch as fatigue enduranse, damping azpa;ity t;ugd

weldability in determining the suitabllity of ihe alleys for use at eleva

temperatures.
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COBALY BASE HIGH TEMPERATURE ALIOYB, L. E, Browne (Stesl, 118 (21) 88-91,132.

Compositions of cobalt=base alloys are given together with tables of thermal~
expansion coefficient, age~hardening data, endurance properties, short=time
tensile properties, creep-test data, and average stress-rupture data. Casting
methods and spplication are briefly outlined. ’
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REQUIREMENTS OF STEELS FOR HIGH TEMPERATURE SERVICE, Claude I. Clark, Metal
J?rograss, Ve 50, Novs Do 897903,

Describes the present situation regarding & series of chromium steels
eonteining from 5 to 9% chromium. Evaluation of highwtemperature strength
on bagia of elther rupture or creep girengthy if spplicstion iz one in which
temperature rises contimuously during operation, rupturs strength is most
sultable bapisy if temperature 1s constant then eregp characteristics serve besi.
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ALIOYS AND CERAMIC MATERIALS FOR HIOGH TEMPERATURE SERVICE, H. C. Cross, Symposiuvm
on Materials for Oes Turbines (Amer. Boo. Testing Mat.) p. 113-120.

A progress raport and an outline of tha progrea for ruture work for the
Office of Hesesroh ani Inventions, U, B. Navy Dept. at Battelle Memorial Institute.
Epgineering propertiss of hht-—reaiuting nllcyl; chromium-base alloyy funda-
mental factors promoting high-temperature strength of alloys; causes of eracking
in welds and adjacent parent metalj weldability of heat-resisting alloysj and
fundamentel studles of ceramic materials,
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HFAT RESISTING METALS FCOR CGAS-TRUBINE PARTS, Howard G, Cross and Ward ¥, 8immons,
Symposium on Materisls for Gas Turbines (American Boclety for Testing Materials)
pe 3«51, discussion p, 121~128.

Results of high=temparature tests onwrious heat resisting alloys. The
saterisls studisd ranged from odified 18%-Cr, 8%~Ni stesls to practically iron-
froe Co=Cr and Co-Cr-Ki alloys with additions singly or in combin tion of o,
¥, Cb, Ta, T4, Al, B, and Ny, Short-time tension tests were made on the
precision-ocast, Co-base alloys et 1000 to 1600°F, Stress-rupture tests were made
ot 1500, 1600, and 2000°F for times varying from 1oo to 1000 hr. Creep tesis
were msde at 1350, 1500, end 1600°F to determine the streases reguired to
produse areep rates of 0.00001% mr hr.
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PUNCTIONS OF ALLOYING ELEMENTS IN HEAT RESISTING 8TEKLS, Herbert Doblcin, Steal,
Ve 13.9; oot 2&, P 78“'79, 1‘96, 108,111- )

: r of heat resisting alloys}
1ains soms the fundamentals of the wetallurgy ©
aismmon?;sed en wrought 18«8 chromium-nickel gtainless ntsel.f gn;ctionswi' by
of the slloy content of 18-8 and the affect of the modificatlon o s angl

further alloy additions. Suech modifioations are the basis for the development
of most of the wartime superalloys.
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TENSIIE PRGPERTI@ AFFECTING THE FORMABILITY OF I:me ALILOY SHEET AT ELEVATED
TEMPER TURES, A, E. Flanigan, L. F. Tedsen, and J. E, Dorn, Jour. Aeronsut.
Sclences, V. 13, Bept. pp. 457-468, .

Fifteen aluminumealloy sheet mhterials wore tested at elevajed temperatures
in order to determine the influence of their tensile properties on their formability.
Loadwextension data were cbtained for each eonditions the effscts of tamperaturs,
sirain rate, and exposurs time were studied. It was concluded thats

1) The appreciable incresese in the elongation at high temperatures suggests
that forning operations may be facilitated at suoh tempsratures.

. %) A gensral deoresse in the limit of uniferm elongation takes place at
M:bhmtanpamtm!.

3) A fifty-fold shange in the strain rate has an appreciable effect at
slevated temperatures, even though an increase in temperature is squivalent to
& decYease in strain rate.

4) For temperatures up to at least 450°F, the time at temperature is

reletively unimportant for times ranging between 5 and 20 minutes, in the case
of materisls subjest to precipitation hardening. -
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STRESS RUPTURE AND CREEP TESTS ON ALUMINUM ALICY SHEET AT ELEVATED TEMPERATURES,
A, E, Flanigen, L. F, Tedsen and J. E. Dornj Metals Technology, V. 13, Fo. 6,
Bept, 32 pp. also AIME TP No. 2033.

Btress-rupture end creep tests were yun on five high strength zluminum
glloy sheet materials at tempemtures from 94°F to 375°F. Fracture times ranged
from several minutes to 1000 hours. Data were obtained on fracture times,
slongation at fracture, creep rate and creep interceptj complete strain versus
time curves were obtained,

On the basis of rupture stress alone 755=T ranks first for temperzatiures
below 2.1°F, while for temperatures above 211°F, 245-186, 24S-T€l, and 2/S-T
rank highsr. At temperetures above 150°F, rupture stresses are gencrelly lower
then yleld stress values of comparabls short-time tensile tesis. Similarly
the slongatiom at fracturs in stress rupture tests is less than that obtained
in short-tims tensile tests. Therafore, caution should be axercised in the
uss of tensile properties at the higher temperaturs.

The stress rupture fractures are either perpendisular to the specimen axis,
or inolined at an engle of 60°. The former ism true for all specimens (sxcept
755-7) &t high temperatures, the latter for all specimsns (except 755-T) at
low temperatures. For 758-T7 the reverse 1s ttrue.
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AN AUTOGRAPHIC METHOD FOR OBTAINING LOAD EXTENSION RECORDS OF HIOH SPEED TENSILE
TESTS ON SHEET SPECIMENS AT ELEVATED TEMPERATURES, Alan. E. Flanigan, L. F. Tedsen
4 Bs Bﬂ'm, end H. Re K&isar; Jour. Aero Seianca, Ve 13, .lug. PPe ms"&lﬂc

An apparstus has been develored for obtaining losd sxtension records of
tensile tests on sheet s oimens at elevaled temperstures. It hag been used
puccessfully at temperatures up to90C°F and at strein rates as highas 1 mr sec.
Difficulties are encountered, however, in determining the load at frecture.
Typical results are ahown to illustrats ihe gffacts of testing temperaturss
and strain rate on the lcad extension curves for XB758-0 Al-clad sheet.
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COMPRESSIVE PROPERTIES OF ALUMINUM ALLOY SHEET AT ELEVATED TEMPERATURES, K. Flanigan,
L. Tedsen and J. E. Dorn, Proc. 4STH, V. 46, pp. 951060, Also Symsposium on
Materials foar Gas Turbines, ASTM, pp. 160~179.

This report includes & detailed description of the speclal testing spparatus
used for compression tests on sluminum sheets at temperatures up to 300°F, as
well as the results obtalned from these tests. Specimens of 243-t, 24S-T81,
245~186, R301=-T and 755~T were tested after being exposed to the elevated testing
temperatures for periods ranging from 1/2 to 1000 hoursj ths @.2% pffset compressive
Yield strength, the modulus of elasticity in compression, and the tangent modulus
were determined for each specimen. From somperisions of the effects of time and
temparature on the tensile and compressive yleld strengths, the authors found
that the compresaive yleld strengths are closely related to and can be caloulated
from the tensile yleld strengths,
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HIQH-TENPE FATURE ALLOYS DEVELOPED FOR AIRCRAFT TURBO~SUPERCHARUERS AND OAS
TURBINES, J. W. Freeman, E. E. Reynolds and A. E. ¥hite, Symposium on Materials
for Gas i‘urbines (Amsr. Soc. for Testing Materials) p. 52-79.

Alloys developed duringvork for the NACA at the University of Michigan.
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CREEP THSTS ON SOME EXTRUDED LEAD AND LEAD-ALLOY SLEEVES AND TAPES G, R. Gohn,
8. M, Amold, and 8§ M. Bouton, Amer. Boc. for Testing Egtarials, Proceedin s.
Ve &51 Pa 990=1020,

Oreep test cover a period of spproximately 8 yr. on specimens from 16
eommercial lead cable sleevas of & different compositions and from 14 experimental
Fo-alloy tepes. The data show tha chemical lead slsaves are more resistant to
ereep than Pb~Sn or Fo-Sb sleeves at low stresses bui not at high stresses. TFor
the itape specimens, a similsr relationship was found except that high Ca alloys
sre superior to chemical lead in oreep resistance at all stresses. Hligh-purity,
fire-rofined lead, which contains smaller percentages of minor constituents than
chemical lead, wes inferior to chemical lesd at all stresses. 13 ref.
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The purpose of this research is the devel opment of supsrior alloys for
performance in gas turbines at about 1500°F and the study of the effect of
nitrogen, carbon, tantalum and columbium on certain nickel-chromium-cobalt~
iron base complex alloys. Additiormal tests were made at 1600°F, Studies of
the surface polishing of specimens, of the temperature of investment molds, amd
finally of the high carbon vitellium type alloys are also included, 37 alloye
were tested in the forged and haat treated conditlen. Their composition as well
s the result of rupture and oreep tests at 1500° are tabulated. The composition
of 80 Ni=Cr-Co~Fe base cast alloys and of 37 vitallium base cast alloys as well
as the result of rupture and ereep tests at 1500° and 1600°F st various stresses
are aleo tabulated, Many alloys were found to be nonforgeable. Extenslive
matallographic and x-ray examination of dl the alloys was mde for various
treatments. Mol preheat tempersture was investigated to determine the optimum
prehsat temperature for the best all-around slley performance. High temperature
feilure and strength and ductility comparisons among the alloys are dlso presented.
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SUPERALLOYS FOR HIGH TEMPEPATURE SERVICE, Harold A, %
¥e 23, June, p. 1557=1563. » Knight, Materials & Methods,

Beat resistant matertals developed for gas turbines and rsla
Included 1s a table of high-temperature slloys. related uses.
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PROPERTIES OF CERIUM=CONTAINING MAONESTUM ALLOYS AT ROOM AND EIEVATED TEMPERATURES,
T, E, Leontis and J, P, Murphy, Metals Techunol. 13 (3) and ATMME Tech. Publ.
Ho. 1995 32 PD»

The properties of magnesium-cerium alloys containing up to 10% cerium were
examined at temperatures up to 700°F {371°C); the cerium was added in the form
of "misch metal? and thus contained & large percentage of lanthanum and other
rare earths which were included in the term cerium ocontent. In general, the
magnesium=cerium alloye retain much of their strength at elevated temperatures
{400°F) and exhibit high resistance tc creep over a wide range of iemperatures.
These properties are somewaht improved by additions of manganese and if the
manganese content exceeds 1.1 the corrosionwresistance (in 3% aqueous sodium
chloride) is greatly increased, Additions of alumimm tend to decrease the
strength at high temperatures, but inorease the duetility and electrical
conduotivity. Microstructures are reproduced and detsils given of creep tests,
tensile tests, hardness tests, and measurements of the elsotrical and thermal
conductivities.
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INFLUENCE OF STRATN RATE AND TEMPEFATURE ON THE MECHANICAL PRCPERTIES OF
MONEL METAL AMD COPPER, D. J. MoAdam, G, W. Goil, D. 0. Woodard, Proc, ASTH
Ve 46 D 902.

This paper discusses the relation between creep rate, temperaturs, flow
stress, breaking stress, and ductllity, and then presents a general view of the
influence of the strain and temperature, to the mechanical properties of monel
metal and oxygenwfree copper between -188°C and the meliing points.

The third stages of creep may be initlated by the formation of microcracks,
pradominantly intercrystalline. Evidence indlcated that the lowered ductility
rasultad from the combined effacts of the higher temperatures and the slower
strain rates in the creep tests.

Orasking oceurs when the rising brue siress reaches a technical cohesion
1imit determined by the temperature, strain rate, and amount of plastic
deformation, Progressive disintegration thus begins and continues to complete
fracture. Photomicrographs show that the cracks are fawer but generally larger
in the copper than in the monel metal. The number of cracks tends to increase
with inoresse in the temperature and with decrease in the strain rate. ILocal
contraction appesrs when test is carried at the highest strain rate, but
disapreared with decresse in the strain rate. 2Ihe tendency to local contraction
was greater with the copper than with monel metsl. In specimens that contract
locally befors fmacture, the number of cracks tends to increase in the notched
portion with approach to the surface of complete rupture.

Both the second-stage flow stress and the cohesion limit incresse with
dacrease in temperature ani with increase in the strain rate. Decrease in
temperature or increase in strain rate increasss the cohasion limit to a greater
extent than the flow stress; the ductility thus increases. The accelerated
increase in the ductility with inmeresse in the strain rate may not continue
¥p to a high rate of strain. The ductility for complete fracture of both
monel metal and copper also increases at an Iincreasing rate with increase
in the initisl brealding sirsas.
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TENSILE AND CREEP STRENGTHS (¥ SOME MAGNESTUN~BASE ALLOYS AT ELEVATED TEMPERATURE,
A A, m@rs, and de [+ mmmm’ Proc. AOS.TCul, v. 4»6, PPs 970"989- 1150 in
Symposium on Materials for Gas Turbines, A.8,T.M., pp. 180-199.

The yesults of creep tests at temperatures up to 300°F and up to 1000
hours duration on 1.) several commercial nagnesium-bese alloys (all of which
were relatively stable within the range of test temperatures) and on 2) oertain
experimental cerlum~containing alloys are offered as a basis for gualitative and
comparative use in design. The report dats ineclude alloy designations, nominal
compositions, typical room temperature jroperties, tensile properties at elevated
temperatures, ard creep preperties at elsvated temperatures. The suthors found
no logs of ductility at rupture after 1000 hours for the alloys tested., By
somparing yield and tensile strength with creep properties {as 1listed in
Table VI of the report) a sultable stress for highemperature service can be
obtained.
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PROPERTIES AND CHARACTERISTICS OF 27% CHROMIUM IRON, H. D. Newsll, Metal
Progress, v. 49, May, p. 977991, 993-1006, 1016, 1018, 1020, 1024, 1028,

Btudies originally intended for menufacturers of raw material for synthetic
rubbsr, Description of the allayy properties at elevated temperatures; short~time
tensile properties; creep strength of stainless steel, type 4463 iwpect
proparties and notoh sensitivity; sffect of depth of notsh on impact strength;
gtructural charaoteristics; embrittlemsnt phencmena; working and fabricating;
effect of time and temperature in removing 885°F embrittlement in 258 chromium
ironss heat trest (annealing); service examinations and dataj oxidation rate
{{n. per 1000 hr.) of varicus alloys after plant exposure in butadiene reactors
ehemioal composition versus hardness snd amount of sigms constituent in 27¢ '
ohromivm-iron tubes after planit service.
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CHROMIUM-BASE ALLOYS, Robert M. Parke and Frederick P. Bens, Symposium on Materials
for Gas Tarbines {Amer, 800i. for Testing ¥aterials) pe 80-98, Dis. p. 121-228,

-/ Results of an inmatigat&in of Cr—base alloys sgnsom by the War Metdllurgy
Committes of the N,D.R.C. at “limex Molybdenum Co. at resistant metals being
gought ware for use as gaa-tm'bine bledes rotating in an oxidising atmosphere
at temperatures up to 1600°F. Ihe alloys were &18o applied experimentally as
srosion resistant materials for ordnance uses.

/
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ALLOYS BEAT THE HEAT, Fred P. Peters, Scientific American, v. 174, April p. 152-154.

Brand rew alloys, and some old standbys from other fields, are key materisk
of turbosuperchargers, gas turbines, and jet engines. Their compositions and
methods by which they were formed are now revealed.
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INTERNAL FRICTION AND PIASTIC BEXTENSION OF ZINC SINGLE CRYSTALS, Thomas A. Read
and E, P, T, Tyndallg Joure Appliﬁd Phyaics, V. 17’ No. 9, PP. T1.3-720,

Dyts are given on the internal friction of four single crystals of zine
made to oscillate longitudinally. A desscription of various slow speed tension
tosts within and beyond the elastic limit l1s includedj the rasults of such
tests are given. The single crystsls are made of "Bunker HI1lY zine containing
about 0,01% impuritiesm. The results are compared with those obtained with
atill purer ¢rystals prepared by enother method. The decrement is higher at
the lowest siress amplitudss, but in comparison to that of the purer metal,
it inoreases very slowly with increasing streas-amplitude.
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PRECISION CAST PARTS OF HIGH TEMPERATURE ALLOYS, W. O. Sweeny. Product Engineering
V. 17, pp. 131126,

gleal and mechenical properties, cree data and chemiocal composition of
five B?yiza-—&foellite alloys. Design data are given dealing with tolerances on
dimensions, weight snd dimensionsl 1imitstions on sizes of precision—cast mrts
and types of parts generally suited for manufacture by precision casting methods.
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THE EFFECT OF CARBIDE SPHEROIDIZATION UPON THE RUPTURE STRENGTH AND ELONGATION
(OF CARBON-MOLYBDENUM STEEL, 8. H. Weaver; Proc. A.B-T.H., v. 463 Phe 856‘8690

High temperature service will causs spheroidization of the oarbide particles
in steel, thus changing the properties of the material. Specimens of carbon-
molybdenum steel plate were treated Bo as to obtain 12 different structures
of the stesl, representing "oonditions®™ which might result fwvom high temperature
service. 7Tha resuits of long-time rupture-stress and elongation tests on the
various struoture are reported and interpreted for runs at 900°F and 1000°F.
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{0H-STRENGTH HIOH-TEMPERATURE ALIOY S-816, Thomas . Wilson, Haterials & Methods,
V. 24, Octu PD+ 885‘890;

and ease of fabrica-
h strength at 1500°F resistance to burned fuel gases,

tion armegan:ng nﬁgm fuyorable characteristics of this cobsli-base alloy (4115_)
containing 20% chromium, 208 nickel, 4% molybdenum, % tungsten, 4% columbium,
1.5% max., mangenese, 1.0% max, silicon, 0.40% carbon andi$ max. iren.
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Nwd HEAT RESISTING METALS FOR ENGINES, R, K s
Intustries, v. 95, Oct. 15, p» 40mds o T oriebleck, futomotive and Avistion

United States 1946

¥hat design and develo ; temp~

_ fgn pument engineers oan sxpeot of alloys for highe
erature appl_icatiens in internal combustion engines, Alloys zrc prin::fpnlly
of chromiun-nickel-iron, cobeli~chromium, chromium-nickel~cobalt, and chromium—
mcixk nickel-cobalt=icrn bases. Fesults of tests are sumnarised, Lists
laﬁoratoriu end companles in which meterials were made and tests carried ocut.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Relgase 2003/12/04 : CIA-RDP80-00926A002100040001-4

1SR e T

United States 1946 AeN
HASTELLOY ALLOYS, WROUGHT AND CASY, Machine Design, V. 18, Nov. p. 155-158.

Propertiss; physicsl constantsy charecteristicsj applicationssy fabrications
resistante to corrosiony annealing.
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HIGH TEMPRRATURE STEEIS, Iron and Stesl, v. 19, April, p. 159-160.

Some wartime results of German jJet engine researches. Compositions
and properties of five steels used for gas turbine blading.
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HiAT RESISTING STERIS, Iron and Stesl, v. 19, July p. 433-435.

Performences and physical properties of the Uerman Krupp steels Tinidur and
Cromadur are detailed, and are shown in tables. Anslyses of other stesls developed
in order to overcoame the scarcity &f certain elements are glven, together with
mah n?x sas for whizh they were designed. Some of their physieal preperties are

O -
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SECHET WARTIME HIOH TEMPERATURE ALLOYS NOW AVAILABLE FOR PEACETDE USE,
&ﬁhiww’ Ve 52’ My, Pe 183-187.

Several Haymes Stellite alloys have been developed during the war that
are finding peacetime applications in fields calling for high temperature ereep
and rupture sirengths.
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PROPERTIES OF STEELS POR HIOH TEMPERATURE SER
Ve 23, Mar. p. 769, T71. VICE, Materials and Methods,

Table I lists composition and room temperatures physical propertl
>
steels used in high temperature service; Tuble IT gives variagiog in o8 e
physical preparties with temperature for steels listed in Table I.
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CREEP STRENGTH OF STEEI&, ol and Ga’ Jourml’ Ve 45‘ Nov, 9, P lGBO

Chart shows creep of 16 alloy steels in aporoximate range 900 to 1400°F.
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HEAT AND CORROSION RESISTANT HIGH TEMPERATURE ALLOYS; Produet Engineering, V. 17,
Saptemh er, PDe 151: 153) 155, 1570

The tensile and oreep properties of three alloys wore studied both ag room
temperatare and at 1200°F - 1500°F.

Ths c¢hrome-nickel-cobalt allcys S-590 and S~810 were found to possess good
high temperature properties snd & high oxidation reslstance.

S8~810 has t he better properties and is mmed in turbine dbuckeis, while 5«590

4s used in turbine wheels. The third alloy examined, 5-588 (chrome-nickel alley)
hes good high tempersture properties, but is poor in its resistance to oxidatbn.
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TENSION TESTING AT ELEVATED TEMPERATURES, T, M, Blackmen, P. R. Mourse, and
E, H, Plesset, ASTM Bulletin Ne. 140, May pp 32-37.

Simple and inexpensive method of heating tension speoimens by resistance,
& method of measruing specimen temperatures, and two types of extensometers
and the associzted aleotronic equipment for use with & Baldwin-Southwark
recorder. Ons extensometer iz & reworked compressometer for use in the
alastic rangs. Other measures elongations up to 50% of a 2-in. gage length
for studies in the plastic range. Tension specimen may be broken with out
damaging the latter extensomster. Calibrating adjustments have been set so
that 50% elong=tion results in a 10 in. record (of the elongation) on a
Beldwin-Southwark tension machins recorder; the elestic range i3 necessarily
80 foreshortened that it is not discernible on the record. Alsoc discusses
technique for determining the true load at fracture of ductile specimens.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Rajgase 2003/12/04 : CIA-RDP80-00926AQ03100040001-4

United States 1946 e

CREEP TESTING EQUIPMENT AT RUSTLESS IRON AND STEEL CORP., E. E. Denmnds
Instruments, V. 19, January, p. 12,

Readings of the order of 1%/10,000 hours are accurately obtained, and
cresp iates ef 0.,1%/100,000 hours are reliable. Fluetuations at 1500‘F are less
2%:1 1°F, and the temperature gradient in the furnsce 1s maintained at less than
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A HIOQH PRYWCISION ONB~INCH ELEGTRICALEXTENSOETER, H. M. Mshan and Wm, 3, Warren,
mtmntﬂ, vo 19’ ‘SBpt- PP 502"50 .

A gapge is described whioh reteins the simpliclty and senaitivity of the
borded-wire strain gape and in addition ia gpplicable to long-term studiss.
The features of thie irs trument suggest the possibility of mounting gage points
on permanent structures sush as bridges, roofs, and dams, with the idea of
. maintaining a constant check on these strustures. The instrument cs: measure with
extremy precielon the distance between gage poirts at any time during test
periods of several months duratisn.
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SCREW~DRIVEN CREEP-RUPTURE TESTING MACHINE, M. J. Manjoine; Metal Pmﬂﬂ,
Ve 59. Ko. 5, Phre 1100-1101,

A oreep ourve is automatiocally drawn for sach tdst specimenj thers are no
weights or extensometers on the machine, a motor driven sorew jJack being
used in conjunction with & spring in series with it to msasure the foree, eand
the travel of the sorew jack being a2 messure of the ereep at comatent load,
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NEW MACHINES FOR CREEP AND CREEP RUPTURE TESTS, M. J, Manjoinej Machirery Lloyd,
v. 1&, No. 253 PP« 96"3.01-

High temperature ereep amd eresp-rupture testing mohines designed at the
Westinghouse research laboratories.
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CREEP OF METALS (Report on Royal Society Conference Feb., 1946 ~ Andrade,
Ormksé Tapsell, MoCanoce and Allen), N.P.Allen; Hature, V. 157, No. 3989,
PPe =471 e

Report of a conferente concerning the measurement, empirieal expressions,
and the influence of metallurgical structure in oreeps Papers include theore=-
ticsl works by Andrade, Becker, and Orowan., Tapsell discusses the various
methods of creep testing employed at the national phyaical labvoratory. Dr.
McCanoe relates strain hardening to the incresse in volume accompanying plastic
deformation. N. P. Allen discusses the effsct of grain-size on ths creep
propertiesy the addition of slements which raise the softening temperature,
in conjunction with work~hsrdening, results in the improvement of the oreep
properties.
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GREEP OF METALS, A. McCancej Engineering, V. 161, pp. 258-259.

Dr. MoCanoe states that metals subjected to plastic flow possess two
important characteristice amongst others, the increase in volume, and the
increase in hardnessj these phenomens are correlatable. Internal stresses
are produced by the volume changes which in turn depend upon the compressi-
bility of the material. These internsl stresaes account for the change in
herdnese. The effect of volume change on ths stress-deformation relations
{s studied for the case of slip along glide planes. By means of the above
sorrelations, Dr. McCanoe extends his theory and applied it to creep and to
fatigue. In the case of fatigue it is not olear why the fatigue etrength
of mild steel should be approximstely one-half that of the tensile strength.
The extension of the theory to creep and to fatigue is a mathematical ons,
and is based upon the stress deformation relations, which in turn ere dtained
from volume and hardness data in the manner described above.
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STRESSES IN ROTATING DISKS AT HIGH IEVPERATURES, A« 5. Thempsong J,;ur. Applied
u@ﬁm@ﬁ, Ve 13, Ro. 1, Pe A“‘Aﬁu .

A genersl method wes found by which the problem of the rotating disk with
eny arbitrary profile could be sclved, inoluding the affect of plastic flow and
of variable tempe.ature, and inecluding the change with temperature of modulus of
elasticity, coefficient of thermsl exspnsion, and sllowable stress. The solutiom
raquires for its application to & specific disk only tue elementary arithmetic
involved in completion of a tabular form sheet, Two applications of the method
are mede, For an arbitrary disk profile, an integral equation was found which
converges rapidly to the radisl stress distribution in a series of successive
substitutions. For an arbibrary choice of radial stress, the necessary disk
profile can be found in one caleulation. Appendix 1 gives an example of the use
of the method for the design of e partially plastic disk with a central hole.
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CREEP OF METALS, National Physical Laboratory Conference, ¥ngineering 161,
Op 2335, 258-9,

Different aspect of the subject were dealt with in turm by Andrade,
Tapsell, Orowan, Allen sto.

1s Tapsell, H, J, = Yor a given tempemture, the rate of creep under gtross
is an extremely sensitive indicator of the mechanical strsngth of a metal,

From tests on lead, a magnesium alloy, and some steels, it has been ascer-
tained that, for emch materisl and for a restricted range of strcss and time,
the creep curves at each stress have the same geometricel fom, Also, the
treep curves for a material under tension, torsion and 2 combination of tensiom
and torsion, have the sams geopetrical form.

they increased in hardness and they increassd in volume. 7They are correlated
phencmena and that the internal siress, produced by the volume chenges which
will be connected with the compressibllity of the m terial, accounts for the
changes in hardness. 4he spsaker had studied thess volume changes and theiy
effect on the stress-deformation relitlons when slip took place along the
glide planes.
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GOBALT"’BA.SE HIGH mﬁﬁm Mm, LQ E- &me; Stasl, ?6 113’ xb. 21’
pp. 8891, 132,

Ags hardening datas, endursnce properties, short-time tensile propsrties,
and creep and siress ruplure data for var ous high-temperaturs cobalt base
alloye are tabulated.
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MAGHNES TUM=CERIUN~ZIRCONIUN ALLOYS: PROPERTIES AT EIEVATED TEMPERATURES, A. J.
Murphy and R. ¥. Paynej Jour. Institute of Metsls, V. 73, November, pp. 105-127.

Magnes jum~coriwn alloye are successfully cast in sand molds. The mechanieal
properties are poor at room temperaturc, but the creep resistance and strength
‘8% 200°C are good. The addition of zirconium refines the etructure and leads
t0 » considerable improvement of the proof stress, ultimate stress, and ductility.

The best properties were cbtained with an alloy containing about 3% cerium
end 0.6% zirconium, the mechanioal properties of this alloy being of the same
order of magniiude as those found in magnesivm—aluminum alloys. In additioen,
thege alloys cast well and glve scund products.
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Oliver, D, A, and Harris, G, T.; Motallwurgia, 34, p. 293.

3"33@10
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PROPERTIFES OF THE ALUMIN(M=SILICON ALLCYS AT IEMPERATURES IN THE REGION OF THE
SOLIDUS, A. B. Singer and 5, A, Cottrell; Jour. ins. of Metals. V. 73, Pre 33=54.

The tensile properties of salumimm-silicon alloys (0~12% Si) wers determined
at temperatures in the sclidus region in order to determine the mechanism of hote
ghortness, the duotility rapldly drops to zerc at the sclidus, but soms stremgth
vemains up to & point about helf way betwsen ths solidus and liguidus., The
axtent of this reglon (sbove the solidus) sppears to be an important factor ia
regard to the hot-shortness cheracteristics of the alloys. Up to the soclidus,
the decreass ih tensile strength with increasing temperaturs is greater for the
alloys with larger silicon contents, but ths ductility remains high in all the
slloys up to & point just below the solidus. The temperature range above the
solidus, within whioh the alloys retain some smmll degree of strength, iz maximum
at approximately 1.8% silicon,
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THE MECHANTCAL PROPERTIES, INCLUDINC CREEP, CF ALUMINUM BRONZES AT ELEVATED
TENPERATURES, E, Voce, Matallurgls, V. 35, No. 205, pp. 3=9.

Tansile tests were carried out at room temperature, 250°C and 400°C; creep
tasts at 250°C and at 400°C; and notohed bar impast tests at room temperature,
200°C, and at intervals of 50°C up to 600°C.

The cresp properties of aluminum-bronze were compared to those of tin-
bronze, gun metal, and Cu~Si-Mn alloys. Because of its resistance to oxidation,
aluminum~bronze appears to be ths most promising copper base alloy for service
at moderately elevated temperatures. In regard to oreep resistance, aluminum
bronze is infaricr to the silicon alloy, buit is superior to the tin=bearing alloy.
Tensils test revesl that the presence of the gamma phsse does not diminish the
ductility to as great an extent as ls popularly supposed. From a comm rison
of no ched-bar test results, it is evident that stabilization of the extruded
alloy causes a considerabls degrae of embrittlement at temperatures of up to
450°C. At 600°C, the slloy becomes tough, dus to the presance of the beta phase.
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CREEP RESISTANT ALLOY STEELS, S. E, Wolfson and X. P. Myahkovy Metallurgia,

The selection of steels for high temperature service provides many engineers
with problszs of a complex character. It is well known that steel maintains
comparstive permanence of properties and dimensions at atmospheric and moderate
temperatures, bul wisre high temperatures are conperned and the metal is subjected
to intermittent heating and cooling, &8s in high tempesmature simei steam plant,
the phenomenon of oreep must be oconsidered. The subject has been given consider-
able study. A& more recent investigation onthe behavior of alloy steels at pro-
longed high temperatures has been carried out and reported upon in Russisa, the
main results of whioh are given in this sarticle., The investigation showe that
the addition of molybdemum to stecl imparts high heat strength. Vanadium Ins
a similar effect on slloy steels but to 2 lesser degree.
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MECHANISM OF CREEP IN METALS (ALUMINUN), W. A. Wood and H. J. Tapsell; Nature,
Y. 1583 Noe 4012, PP« 415"&-16-

The grains of a polycrystalline metal under tension break down into
erystallites charsoterized by widely differing orientations and by a particu-
lar lower 1imiting size which is a constant of the material. This has been
termed "random crystdllite formation®. Under similar loading of single
erystals, a dislocation of the mosaic structure ocours, but the mosiac elements
in general remain parallel. The condition has been termed the "parallel cry-
gtallits formation®, Experimental results show that a polyorystallite specimen
in ocreep will deform like & single orystal in tension.

A specimen of aluminum, previcusly annealed, was sireiched at 300°C in
a normal tensile test to an extension of 0.9%; the extension wae completed
in two minutes. Ths specimen wes then unloaded, cooled gnd examined by x-rays.
A similar specimen was sllowsd to oresp under a load of 1/2 ton/sq.in. at the
game temperature until the same extension wae reached, but the extension took
50 minntes, Xeray examination showed that the tensile specimen had a random
crystallite formation, while the creep specimen had & parallel erystallite
formation,

When the tensile specimen, after unleading, was held at the elevated
temperature for the same time as the creep specimen, no appreciable recovery
ocourred in the structure.
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A SMALL~SCALE CREEP-TESTING UNIT, G. T. Herris, Metallurgis, V. 34, July,
PPe 129"1390_

Much research work has been carried cut to devise suilable epparatus snd
technique with the object of determining the strength of an alloy at elevated
temperatures, particularly resistance to creep deformation. Further work has
been carrisd out on short=time tests in order to accelerate the development
of a smell=scale oreep~teasting machine. This machine is described and some
resulis are given showing the form of the stralmeitime curvea cbtained.
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THE ROIE OF INTERCRANULAR BOUNDARIES AND THE DEFORMATION OF METALS. APPLICATION
TO CREEP AND FATIOUE, Oherles Crusssrdy Revue de Mstallurgie, V. 43, No. 11/12,
Nove=Dac. PPe 07=316.

An investigation of the infiuenos of grain bounderies on the fatigue and
creep propertiss of magnesiu, aluminum, and sine. It is concluded that there
is no amorphous filwm in the grain boundary in annecaled metales, It is believed
that at smell stresses internal frioction is caused by a micro-flow, and that
ordinary flow has both transorystalline end intergranular origins. The con-
slusions are based on a classification of different typaes of creep based on
the heats of activation.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Rglease 2003/12/04 : CIA-RDP80-00926A083100040001-4
. N e
A e *’“‘
a\"\cz}, &Y ‘
PR LR e

France 1946

CONTRIBUTION TO THE KNOWLEDGE OF THE ALLOY AlmZN=-NG-CU-CR, Mleden Palc,
Compis rend. 223, pp. 727729,

The alloy examined had the sompositiens zino 8.5, magnesium 2.3, copper 1.5,
ehromium 0.25, iron 0,07, snd silicon 0.0%% talance aluminum, end wae in the form
of 1/ mm. bars and 50 mm. thick paltes. ihe variation of the tensile strength
wlth the “emperature was plctted, and showed that the strangth of the plates
48 distinctly lese than that of the bars above 290°C wecause they begim to
recrystallize st 300°C and are completely recrystallized at 320°C. ‘he corresponding
temperature for the bars are 380° and 420° end 500°C, The mechanism of agehardening
was investigated by radiocrystallography on two sets of specimens differently
heat~treated and the resulis are discussed.
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Tapsell, H. J.3 De. Ingeniewr 30, p. 57.

Mgosured ocreep rate after 5 days under stress of & ton/eq.in. at 450°C
of 47 samplesa of rolled steels. Steels varied in C content from 0.14 to about
O.4%} no correletion of creep performance with C content. Got variation in
eresp rate of 50011,
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A VICRO~MRCHINE FOR THE MECHANICAL TESTING OF METAL WIRES AND TEXTIIES, Plerre
Chevenards Techn, Yoderne, V. 38, No. 21/22, pp. 249254, !

A ministure machine for temmion testing wires at room and at hi ampa
ght ra=-
tures, dry or immersed in & liquid. 4 screw mechsnism extends the wire, while
8t the other end of the wire and inseries with 1t, is a pteel strip whose
deflection is proportional teo the applied forcesy this defleetion, and the screw
n;gtionhari hzrammintggl to a mirror soithat the two motions appesr at right angles
each othor. ows that the light spot reflscted th

out a force-extension diagram, P by the nirror traces
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Eweden 1946

" BRITTLE FRACTURE OF STEEL UNDER SUSTAINED LOAD AT ELEVATED TE
o D TEMP

To obtain general information with regard to the
tendeney to

of 16 steels, specimens were subjected to & 1000=hr test at 5og°c. ;::g:t%:?t:t
:era carried out both before and after the 1000=hr test. Conolusion is that
tahe_ ordinary limiting creep stress test should be oomplemented by a corres

_stbzia 2;?2;::&:;:(; :aﬂ'brgtlm latter test & stable material should not

: ! Yy to em ‘ 14

exhiai AT 50 Btoan vy b ement or to fissure formation in the notch
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xndi& 1946 R o wen ’f:)

GAS TURBINES AND JET PROPULSION, R, P, Proberty Indisn Bug, = British Council
Publication, V. 120, No. §, pp. 267=-270.

Dats on materials possessing good oreep properties at high temperatures
(including information on the Nimonic 80 alloy) are dilscussed in relation to
the production and design of high temperature machinery.
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Germany 1946 «

t N2

EFFECT OF COLD WORKIKG ON CREEP STRENOTH, H. Zschokke Schwe . ¥
Octiober, pp. 297<304. ! ! iner Areliv. 1. 12,

The high temperature creep strength of three 18-8 stainless steels containing
Co, Ti, Ta, Mo and W is investigated in relation to the d A
o né rlinastiind prior cold work and to
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ON THE QUESTION OF THE ABNORMALLY HICH PLASTICITY OF GERTAIN ZIRC-ALUMINUM
ALIOYS, A. A, Bookvar and Z. A. Svidersksys (Izvest. Almd, Nauk SSSR pp. 1001~1004
(in Rﬁdﬁsj.&!l)u

Aincwaluminum alloys containing 75-85% zine, on heating to 100°=300°C
after prelininary quenching, becoms many times softer and more plastie than the
pure component metals and the alloys containing 0-75 and 85«100% zinc, heated
to similar temperature. The unusual increase In plasticity is observed with a
gramilar structure but now ¥ith a lamellar one. following explanation
of the pehnomenon is given. Plasticity depends on the mechanism of deformetion,
on the initlal capacity for doformation, and on ths possibillity of tris capacity
‘being restored during the deformmtion process by the removel of work-hardening
and the "healing® of sub-microscopic sources of failure which arise in deformation,
If there iz 2 sufficiently large mutual solubility of the component clements
of the alloy and one which changes rapidly with temperature, mmtual solution takes
place on account of the local inorease in temperature and the reverse prodess
of separation occurs on cooling. In this way, as a result of the transfarence
-of atoms through the solution, "healing® of the sites of incipient failure
can teke place. '
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T{iﬁ% Sa?;tﬁa 1946

THE THEORY OF PLASTICITY—AN OUTLINE OF WORK BONE IN RUSSIA, W, W. Sokolovsky,
J. Appl. Mechanics, 13 (1) Al-Al0.

Mathematical. BRussian wofk in developing the Mises~Hencky theory of
plasticity 1s reviewed with specisl refsrence to the slasitic-plastic bending
of plates and shells, the plastic state of plane strain, and plastic states of
plane stress. 4 blbillography of 24 references is given.
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Russia 1946 \ ST Lo |

THE INFLUENCE OF RATE ON THE RESISTANCE OF METAIS TO PLASTIC DEFORMATION,
L. D, Sokolov (Zhur. Tekhn, Fizikd, 16, pp. 437422 (In Rossian).

Static compression tests (at rates of 0,01 and 1.0 mm. sec,) and dynamic
tests (et an average rate of 2000 mm/sec.) were carried ocut in the cold and at
elevated temperatures on 20 mm. high oylinders of leed, copper, and steels of
variousg carbon contents. Trus-stress curves were constructed from the resulis.
The rate coefficient (i.e., the ratiofl of the change in true stress to change in
ratd lncresses with rise in temperature and with dimimution of the mp of the
motal, and has a single-order valus for an increase in rate in the ranges
indicated sbove.
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THE PLASTIC DEFORMATION AND FAILURE OF POLYCRYSTALLINE NBTALS UNDER TENSIONeI
Apparatus, V.S.Averkiev, G. N, Kolesnikov, V. A, Pavlov and M, V, Yakutovichy
Zhin Teichn Figiki (in RusSi&n) Ve 16’ No. 11’ Phe 1349"’1356-

The range of testing temperatures ligs between «195°C and $50°C, while
the strain rate range lies between 2 x 1072 cm/sec and 6,4 x 107 cm/se0.
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Rusaia 1946 -

THE EFFECT OF THE RATE OF DEFORMATION ON THE PLASTICITY OF COPPER ALLOYS AT HIOH
TEMPERATURES, &, V,

. obylev and A, I. Chipighsnko, Tsvet. Matally, pp. 7095
(in Russian) ’ ! !

Static (1-300 mm/min.) and dynsmic (5 mfsec.) tests were carried out on
wires of 67 mm. dia, of the following annesled (1 hr. at 600°C) alloyss
brasses with 63.38% copper, 6212% copper and 57.55% copper ° 1.17% lead, and
bronze containing 93.34% Copper, 3.53% tin, remainder zine. At high temperature
(500°, 750°, 800° and 850°C) the plasticity of the alloys (as indicated by the

contraction in crosssection) increases with the rate of deformation. The results
are given in tables.
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Bussia 19&6 S Yag o overy, R

ELASTIC AFTER EFFECT IN PHOSPHOR BRONZE AT 110°C, N. N. Devidenkov and
G. A, Fuzmirskays, Zhur. Tekhn, Fizdki, 16, pp. 1261~1270 (in Russian).

An 1irvestigation was carried out on the slastic sfter-effect in specimens
of phosphor-bronze strip (0.5 mm. thick) in the form of beams of equal strength.
¥ith varlous loads on the end of the strips, the change in the le of bending
of the end of each sirip was measured at 110°C over & period of 1§ hr. It was
found that the elastlc after-effect increased at an ever-diminshing rate during
that time and that in & further half hour it reached no higher valus. With
inorease ih stress the magnitude of the abmolute elastic after-effect grows,
while the relative value diminishes. With increase in the degree of rolling
{¢old working) the ela .tio after-affect increases both absolutely and relatively.
Annealing sharply reduces the elastic after-sffecty thus an hour's annealing
at 160°C of & specimen reduced 50% int hickness by rolling, while causing
practically no change in hardness, reduced thé elastic after-effect seven times.
For practical purposes a low temperature anneal is recommended.
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Russla 1946

THE MECHANTCAL PROPECTIES OF MAGNESIUH=RICH MAGNESIUM-ALUMINUM-SILVER AILOYS,
VY. G. Kusnetsov and ¥. A, Skryabln, Izvest. Akad. Nauk SSSR Khim. pp. 557568,
{in Russian).

The Brinell hardness of magnesium-rich alloys whose compositions lay aleng
thres radisl seotions (silver: aluminum = 431, l:l, and li4) was measured(a)
after quenching from 390°C, Ib) after alow cooling, (c) after nagural aging,

(4) after artificial ageing, and isohardness curves Wwere drawn. Plasticity
inoreases with incresse in the ratio of silver te slumimm, while the region

of brittle alloys moves in the direction of high econcentrations of alloying
elements. The existence of 2 minimum on the hardness cwmrves of the megnesium
solid sclution is established, and it is suggested that this cerresponds to a
state of short-range ordering. Investigation of the tensile strength and
elongation of a serles of cast alloys from the solidesclution range, at 250% and
300°C showed that ths best mechanical properties are cbtained with additions

of 0.5=1,0% silver to alloys containing 3»5% aluminum. Among these investigated
two stend outy (1) that containing silver 0.5, aluminum 4.24, manganess

0.40% ks s tensile strength of 22.8 as quenched, 22,8 as slowly cooled, 13.6
at 250°C and 10.5 et 300°C with corresponding elongation values of 17.7, 12.1,
23.4 and 29.5%; (in kg./m.2) and (2) that containing silver 1.04, alumimm
3.00, mangenes 0.27% has tensile strengths { in the same order as above) of
220?’ 23.3’ 1203 and 7-8 and Ql@ngatiun values of 18-3, 2009’ M'B and 52.80
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Buasia 1946

NEW, HIGHLY HEAT RESISTANT MATERIAL "THERMI TOMULLITEY,

R I
Akad, Nauk SSSR Tekhn (10) 1431-1437 (In Bussian). Foviner, Livest.

%rmitomnita, obtained by Goldschmidt's thermit mrocess, is described.
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Russian 1946 .
l\:}ﬁ‘: Ry

THE INFLUENCE OF SMALL IRON CONTENTS ON THE FROPEWTIES OF COPPER AND ALPHA BRASCES,
E, S, Shpichinetsky and I, L, Rogel'berg (Tsvot. Metally. PPs 54~60 (in Russian).

S. and R. studied the effoct of small quantities of iren {0.005=0.5%)
on the mschanicel propertiss after deformation and amesling, the grain size,
and the corrcai%n*msistance of copper and of brasses eontaining 5, 10, 15, 20
and 38% zinc. ‘he effsct of iron on the mechanical properties of the albys
"L80", "L68", and "L62" at slevated temperature was alse examined. Iren
in copper and copper-zine alleys increases the herdness and strength, decresses
the elongation, and inhibits grain growth, Iron markedly affects the plastiecity
of brasses at elevated temperatures. Up to 0,3% mnuealing at 600%650°C, alloys
containing up %o 0.15% iron have mroperties practically identical with those of
iron~fres alloys,
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THE STATIC AND DYNAMIC COMPRESSION OF BRASSES HAVING VARIOUS ZINC CONTENTS,
L. D, Sokolev, Bmm. Tekhn, Fiziki, 16, pp. 1277-1282 (In Russian).

Static compression tests at & rate of 1 mm/sec. and dynamic tests at a
mean fate of 2000 mm/sec. were carried out on brasses containing 18, 25, 32,
38 and 52% zinc. True-stress curves were obis ined whish enabled a relation to
be established between the rate (dynamic) coeff., the temperature of the
sxperiment and the zinc content of the bress, The results of other workers
are confirmed.
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Russlan 1946 (2 2w

QUESTIONNAIEE RoIATING TO MACHINES AND APPARATUB FOR MECHANICAL TESTING, F, P.
Ealyankin, N. W. Davidenkov, V. D. Kuznetsov, I. A, Oding and I. V. Kudryavisev,
8. V, Serensen, Ya. B, Fridmany E. M. Shevandin {Zavod, Lab, 12, pp. 328-362)-
{In Rupsian), '

Reports the answers glven by the persons indiaated ahove to questions on
*re rrospects for the development and invention of improved machines and
apparatus for the mechanical testing of materials,
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Russian 1946

NEW METHOD OF TESTING METAL SHEE ,
Tn ruseian. AL BHEET, E. M. Shevendin (Zavod, Lab. 12 pp. 736-753)

To determine the mechanical properties of thin sheet
. 5. employed the ne
of statically pressing cut & oireular section from a roum‘l Bpeciiasnfe Tes:amtmd
were carried out on stesl, 2luminum, copper, brass and Duralumin, The methed
eénables the true-stress dlagram to be constructed and 211 the fundamental
characteristiss of the mierial to be determined.
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United States 1947

INTERCRYSTALLINE COHESION AND THE STRESSRUPTURE TEST, H. H. Blealmey; Proc.
k.S.'?_.‘,.H,, Ve 4‘7’ Noo 34’ Pl 575=565,

After presenting a backgrcund of prior work, the author discusses evidence
related to the intercrystelline failure of metals, es well as the causes of such
fai?:.ura, Based upon this evidence, & hypothesis is advanced for the explanation
of intercrystalline failures which emphasizes the yole of oxidation.
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United States 1947

INTERPRETATION OF CREEP AND BTRESS-RUPTURE DATA, Francls Foley; Metal Progress
V. 51, No. 6, pp. 951-958. * ’ grests

teeik review including a discussion on the mechanism of fiow snd rupture in
B He
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United States 1947  ‘weo @

THE F1OW OF METALS AT ELEVATED TEMPERATURES, PART I, II, J. H. Hollomon and
Je D. Lubahng General Electric Review, V. 50, Fsb. April , pp. 28=32, 44~50,

The combined effects of tempereture, sirain, and strain rate upon the stress
wiich will cause plastic floware anlayzed in an attempt to make possible the
prediction of flow cherscteristics which cen be expected from 8 meial under a
glven combination of those factors. An expression of this nature is derived
from relations between stress and strain, stress and strain raty, and temperature
and strain rate. (This expression is corrected in a later paper by J. D, Lubahn,
Jnl. of Applied Mechanics, ASME Trans. 1947, V.60, pp. A229-230). Evidence is
offered to prove that the stress for additional strein is independent of '
the conditions which caused the prestrain and depsnds only upon the amount of
that prestrain and the conditions prevailing for the subsequent test.
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United Btates 1947 \ L TR

DERIVATION OF 8TRESS, STHAIN, TEMPERATURE, STRAIN BATE RELATYON FOR PLASTIC
DEFORMATION, J. D. Lubahms Jour. Applied Mechanics, V. 14, Sept. pp. 4229-230.

The derivation and corroction of an equation for the stress for plastic
flow 8s a function of the temperature, strain, and strain rate is presented.
The correction yefers to the equation as previously presented in a paper by
" %iq Kﬁlllamﬂn and 4. D, Lubalm,
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United States 1947

STRESS RUPTURE OF HEAT RESISTING ALLOYS AS A RATE PROCESS, B. 8. Machlin
and A. 8. Nowickj Metals Technology, V. 14, No. 2, February, 13 pp. Also
AIME TP No. 21370

The theory of rate processes developed by Eyring and others is applied
to the evaluation of strese rupture for the case of three heat resistant
slloys. An equation is derived that gives, for a glven oomposition and struc-
ture, ths dependence of ths time for rupture on stress amd temperature.

The bssic sssumption of rate process theory ias that the initlal reactants
and the activated complexes areéa%w?ﬁ in equilibrium. Statistical mechanies
ylelds the equation: r = kTe™ "8/X) where r is the rate of the reactionm,

h
~ Fa 18 the free energy of activation, T is the tempersture, k 1s Boltzmamn's
constant, and h is Plank's constant, < ¥Fa is increased or decreased by S
for r in the positive and negative directions respectively where )~ 1is the
applied shear stress and '~ is a temperature dependent factor. The stress
rupture time t, is inversely propertional to re whore A+BT-D 7~ where A and

and B are constants of structure and composition, &~ is temperature, and
log D= E + FT where E and F are also constants of structure and compositions
the relstion of D to T was obtained empirically. For practical applications,
the constants A, B, E and F are obtained experimentslly. Thus for a given
metal, by, 18 obtained in terms of 7  and T. For the tiree alloys tested,
it wag found that tha equation predicted ascurately the test resultsj the
dependence of the time of rupture on the stregs and temperature was verified.
Therefors, the equation 4s useful for the interpolation and extrapolation of
date in the ranges of temperature and stress, whers teai data are inconveniently
ghteimb . Since both © &nd the apparent free energy of activation

Pa(=" TFa + kT loge¢) have the same valus for transcrystalline and inter-
erystalline feilure, it appears that both types of failure are caused by the
same rate process mechanism, and that a correlation exists between creep &and
stress rupture.

$ince the equation obtained shows the relation of the logarithm of rupture
time versus stress, it follows that there im a theoretieal basis for the use
of ssmilog plots for stress rupture, in preference to the comnonly used log-log
plﬂ“u
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PREDICTING CHIEP BTRENOTH, P, O. MoVetty, Metsl Progress, v. 51 June p. 959-960,

Eetaréing to the method for predicting creep stre
Sproule in the March issue, the suthor suggesty santisn sn LroPoreq b7 Kelvin
Towar tﬁmpe_ratma. ¥ ugzeats cantion in any extrapolstion to
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CORRELATION OF TENSION NIEEP TR3T WITH FELAYATION T8STS, Poper, E. P., Jour,
of hpplied Mechanics, Trans. ASHE Vo. 69, Juna, Puds 135~A=142.
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United States 1947 R

DISLOCATION THEORY AS APFLIED BY N.A.C.A. TO THE CREEP OF METALS, A. S. Nowick
and E. A. Machling Jour. Applied Physics, V. 18, No. 1, pp. 79-87.

An equation for the steady state rate of creep in pure annealed polycrys-
talline metals ig derived on the basis of the dislocation theory and of the
theory of rate processes,

The dislocations are gensrated by the formation of an activated complex
configuration in & smnll region. The rate of generation is shown to be the rate
determining process. Limitation of the direction of motion of large groupse
of atoms results in the presence of a large negative entropy of activation for
the process. When originally generated, the dislocations are probably just
one atom long. The lowering under stress of the potential energy barrier is
caloulated in terms of "back-gtress" and of the constants of the material.

The oreep equations yield caloulated valuss which match closely the experimental
data for Al, Cu, Fe, Sn, and Zn.
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United States 1947

PREDICTING CREEP STHENGTH IN METALS, Kelvin Sproule; Metal Progress, V. 51,
KO. 3, &r@h, Ppn 14-&1"443, MOE-

The stress~temperature curves of many common metals and alloys are suffi-
clently parallal. After the construction of & chart contalning infermation
on other nonferrous metals, a rough stress-temperature curve for copper alloys
can be obtgined. This is done by drawing a line parallel to the trend, with
-any known value as a starting point.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For ReY8ase 2003/12/04 : C|A-RDP80-00926A0€‘3100040001-\4} I
] ) &'}c Par ‘\g
United States 1947

STRESS RUPTURE CHARACTERISTICS OF VARIOUS STEELS IN STEAM AT 1200°F, J. T. Lgm.
« A, Hawkins, and H, L, Eolberg, Engineering Experiment Station, Pﬁrdﬁa Unimraity
Research Series No. 101, May, 62 pps.

 4n investigation inwhich small tensile specimens made from low-carbong
OwMoy 2-1/4% Or-1% Moy 5% Cr-Ho-Si3 9% Gr-Mo-Si; 12% Or; 18% Cr-8% Nij 25%
Cre20% E;ii;‘ and 5% CrelowTL mmx stoels, ware placed in a steam recetion chamber
at 1200 ¥, and s&mssad in tension for pericds of time ranging fyrom 10 hours
to 7700 hours. *ime to rupiture, elongation, redustion in areas, depth of scale
layer, and type anxd angle of fracture. 33 ref,
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United States 1947

STABILITY (F STEEL AT ELEVATED TRMPERATURES, A, B. ¥ilder . D ,
Bteel, v. 14, Oct. 20, p. g6~89, 108, lll.' and J. D. Tyson,

Scope of extensive research pragraﬁ ding eonduoted ~
piping materisls at National Tube Co., Lorainf hovpy on high temperature
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United States 1947

CAST HUAT FESISTANT ALIOYS OF THE 267 Cr-207 NiTYPH, PART I‘ Howgrd E. Ave
end C, B, Wilks, Americzn Soctety for Motsls Preorint No. 16, 1 o b i
published in Trans, for 1948, = o 150 2947, To be

Data cover: mechanical properties at room tempersture 3 stress-rupture and
creep propertiss from 1200 to 2000°F; thermel expsnsioen; resistance to care
burdzation and hot gas corrosiony and several mimeellansous properties, The
HK grade la suggested for gencral hot-gas corrcsion resistance. It is also
well suited for carburizing service when fortificd with about 2% silicon.
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United States 1947 Hag s oathey s

CAST HEAT RESISTANT ALIOTS OF THE 16% Cr 35% Ni TYPE, Howerd Avery and Norman
Matthews; Trans, 48M, V. 38, pp. 957-1022,

An extensive analysis of the properties and performance characteristies
of the "HI" type cast elloye is peesented (and glgnificant comparisons are made
with the "HH" type alloys) as an aid in determining the applications in whieh
they might offer superior servics. The "HT® alloys were found in generzl to
have superior ereep strengths at 1400°F (sbout 8000 psi for 0.0001% per hour)
bub showed about the same oreep strengths as the FH alloys above 1600°F. Although
the "HI" 2lloys were less resistant to attsok by hot reducing sulphurous gases,
they had better resistance to carburieation, and had superior hot ductility
for increasing carben content.

The effeot of restrained contraction due to oyclic tempersture service
is discussed with emphasis upon the resulting thermsl fatigue.
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COBRALT BASE AND NICKEL BASE ALLOYS FOR ULTRAHIGH TEMPERATURE, F. S. Badger, Jr .
and F, C, Kroft, Jr.; Metal Progress, V. 52, September, pp. 394~402.

This psper represents a eollection of high temperature test data on a num
of oobalt~base and nickel~base aslloys ueed during the war for eritical portion:
of high temperatures equipment. These tests include aging, shori~time tensile,
streas-rupture, and sarburisation tests, Tables, figures and photcmicrographs
are Included,
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CHEEP PROPERTY OF SCFT ALUMINUM-~MAGNESTUM-ZING ALIOYS AT TE TURES
10 180°0, F. Ballenrath and B, Grobaey, Hs rte: SNPERA rES TROM 90
Tranalation No. PoTo-1058.08, Fol, ;;p. adquartega kir Materiel Command,

Alloys with varying sine and magnasium contents have

, e been tested

thelr ereep at temperatures frem 90 to 180°C. At the eame time, othert;hg:::?m
propertiss were checked and it was found that copper improved the greep performance
Alloys rich in magnesium heve Poor creep. )
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TENSILE STRENGTH OF ALUMINUM: EXPERIMENTAL DETERMINATION OF VALUE AT THE MELTING
POIH‘!‘,_ Glordeno Brunij Metal Industry, Y. 70, Ne. 4, pp. 71-72.

. The tensile strength of sluminum at 660°C was found to be 550 psi in the
golid state., ¥oth the annealed metal and rolled metal curves for tensile strength
versus temperature converge toward that value at the melting point.
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THE CREEP CHARACTERISTICS OF COPPER AND SOME COPPER AILOYS AT 300, 400 and 500°F.
Burghoff, H. L. and Blank, A. I., ASTM Proc. V. 47 Pp 725753, discussion p. 754.

Klectrolytic copper, oxyzen fres copper, deoxidized copper, arseniecal copper,
red brass, admiralty, aluminum brass, Naval brass, 3% silicon bronze, phosphor
bronze, 1.15 Ni, .23 P, 98,57 Cu alloy and 98.09 Cu, 1.11 Ni, 0.5l Te, 0.28 P
alloy were tested. Creep data including total creep, creep rates and relotive
craep strengths are shown at 300, 400 and 500°F. Tensile propertiss and nota=
tlons on mirostructure of the test maberinls befora and after creep testing
ara glven.

Teat Results § ==

I. The coppers = Of the four types of coppers, arsenical copper s the greatest
oreep strength. Deoxidised copper ranks second, and elestrolytic copper and
oxygen~free copper, whth have very close oreep properties rank third, This

order applies to both annealed and hard~drawn tempers.

The merked superiroity of the arsenical copper over the other coppers
is largely derived from 1ts much greater stability with regard to softening
at elevated temperatures. The creep tests which were made on the deoxidized
copper as stretched 1 and 6% after the fimal anneal are summarized. The effect
of the 1% stretching 1s insignificant at all three test temperatures, but the
6% stretching produces a definite increase in creep strengih, particulsrly
at 300°F, The strengthening produced by the oold~work diminshes with increasing
temperature of exposure.

II. Red Brass - The annesled material is shown to be superior to the two drawn
tempers at 3500°F,

III. Admiralty and aluminum brass -~ The creep characteristics for annealed
tempers of these two alloys are similar to those of 70-~30 brass. 3Ihe tin and
sluminum in these alloys contribute little creep sirength in annealed tempers.
The influence of grain size for the annealed slloy is insignificant. The creep
properties of beth alloys in drawn tenpers are closely associated with their
sofitening cherscteristics at the three elevated temperatures.

IV. Naval Brass - ‘he creep rates for the two tempers of this alloy at 300°F
ere nearly equal i for stresses in the vicinlty of 11,000 psi. For stress less
than this the annealed material has the greater creep resistance. For stresses
above 11,000 psi the drawn material hes greater oreep resistamce. At 20,000
pei, the annealed metal had entersd 2 stage of accelerating oreep rate while
the drawn materiel at 24,900 psi still sxtended at a decressing rste at the end
of the test period.

The stress-creep rate curve for the drawn temper of this alloy at S00°F
shows an accelerating rate of oreep.

V. 3% 51 Bronze - Additional data agress very well with previously published wor k.

Vi, PRB%?%%JF&PR%@&& W Folee. SIAGIDEB R00SR3A0034 00040000y superior to
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that as drasn for siresses below sbout 15,000 psi. For higher stresses the
trend with respect to temper is reversed.

For stresses up to at leaat 10,000 psi at A00°F, t he annealed materisl is
definitely superior to &hat as hard drawn.

VII. Age-hardenable copper=nickel phosphorus and copper-nickel-phosphorus—
tellunium alloys were found to have very high oreep strength., Severe cold
working of the copper-nickel~phosphorus alloy after hest~treatment produced the
greatest resistance to creep. Both alloys are susceptible to embritilemsnt for
conditions of expoaure which are severe with respect to stress and témperaturae
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THE APPARENT INFLUENCE OF GRAIN SIZE ON THE HIGH TEMPERATURE PROPERTIES OF
AUSTENITIC Sm, G. I&o Clark and JQ Y. mam; Trm' Aas.ﬂ',' Y. 38' Ho. 19’
PP 148-179,

The effect of grain size on the high temperature strength characteristics
of four Austenitic steels (18-2, 1812 + Ob, 25-20, and 25=12) was determined
from short~time tensile, cresp, and stress-rupture tests at temperatures of
up to 1800°F, Broad generalisations could not be made since the effect varied
from one Austenitic steel to another and other changes (such as the appearance
of an unknown phase) had a marked influence on the mschanical properties.

Only slightly superior high temperature (above 1000°F) creep and stress-rupture
strengths for the 18-8 alloy were obtained with large grains; however, for the
other alloys teated, the soerser grained structures wers many times stronger
but less duotile than the fine grained szteels, The author suggests that a
bstter combinatlon of high temperature strength and duetility might be possible
if more information were available on the unknown phase whioh acconpaniess fine
grains in these latter alloys.
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STRESS-RUPTURE TEST OF 5% CHORMTUM STERIS WITH H@IBDENUM AND TITANIOM, Georgs
F. Comstosk, Metsl Frogress, v. 51 dpril, p. 610-611,
RQuestions the validity of informetion concerning the highwtemperature

strength of 5% Or (Mo + Ti) steels, reported by C. L. Clark in December 1945 issue.
Mre “lark's reply is ineluded.
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NICKEL~CHROMIUM ALIOYS FOR GAS TURBINE SERVICE, Y, A, Crawford, Transactions
of the ASMB, v. 69, Augs p. 609~612,

oﬁhm nickel~base alloys for gas t urbine applicstions at temperatures upto
15C0°F and pesgsibly higher. Incomel X is a wrought mterisal, readily forged
and welded, with high rupiure strength at all temperatures. The sscond d loy
is a cast material primarily suited for edtended service applicatiens requiring
high ereep resistanse in the neighborhood of 1500°F.
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A METALLURGICAL INVESTIGATION OF LAR3E FORGED DISC8 OF IOW-CARBON N~155 ALIDY,
Howard C, Cross and J, W, Freemans NAGA Technical Note, No. 1230, April 20 ppe

4 study of the oreep propertiss of three large forged dises of low carbon
¥-155 at room temperature, 1200°, 1350°, and 1500°F. One dime was tested in
the as forged conditlon, the other two inthe solution treated and aged conditions,
At 1200°F the as forged dise has properties superior to those of the otner dises.
At 1350°F, the properties are slmost equal, mrticularly at the lower stiresses.
At 1500°F the hest treated and aged dises are superior, particulerly at the lower
siresses whore the deformation rates are small. Aging at 1350°F rather than at
1500°F produces higher strengthsy some of the beneficisl effects sitlll remain
at 1500°F.

The impact strength and ductility decreased after oreep testing at 1200°,

1350°, and 1500°F. The tensile strength incressed after creep testing at 1200°
and 1350°F, tut decreased slightly after oreep testing at 1500°F.
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EVALUATING HIGH HEAT PROPERTIRS OF STEELS, Herbert Dobkin, Steel, v. 120, A
Pe 86-87, 120, 122, 124. o S » ey

The significance and methods of measuring elevated-temparature properties
of various steele; the type of matdrials generally used in high-temperature
applications.
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THE DEVELQPMENT OF A TURBOSUP<RCHARGER BUCKET ALLOY, E. Bpremiam; Trans. ASM
* 39’ NO& l-, PP 261"280.

In order to obtain an alloy which would be suitable for the high temperztaurs,
high stress service required of turbosupercharger and gas turbine buckets, the
sffect of variatione in the amounts of chromium, nigkel, tungsten, and molybdsnum
in cobalt=base alloys was determined. The eomposition of an optimm alloy was
determined; designated as X63, it had the following compositiont C 0.4~0.5%,
¥n 0.5%, 51 0.5%, Or 0.25%, Ni 10%, Mo &%, Co balance. This alloy, chomen on
the basie of rupture test data, was subjected to additional tests, to determine
tensile strength (70,000 psi at 1500°F) and duotility {12¢ elongation for ore
inoh at 1500°F), impact strength of 1/4 inch tched Charpy bar (25 ft.lbe.

&t 1500°F), coefficient of expansion {18.4 x 210 1n/1n/°C) thermal conductivity,
specific gravity, hardness, oreep resistance, damping capacity, fatigue strength,
and oxidation corrosion resistance. '
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HIGH TEMPIRATURE DISK FORGING IRVELOFMENTS FOR AIRCRAFT GAS TURBINES, L. B, Fonda ,
8teel Processing, v. 33, 4ug. p. 469—4'73, 486, 451, 500-502,

¥ype 1wi0 turbine wheel, with its buckets, comprises the high temperature

rotating perts of the jet engine powering the P=80 airpiane. DBursting tests

on turbine wheel blanks and bucketed turbine wheels. Circumstances behind thie
investigation, the type of equipment used, the varlous alloys and forging
proctices investigated, and comparison of the results. : :
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AN INVESTIOATION OF THE HIGH TEMPERATURE PROPERTIES OF CHROMIUM BASE ALILOYS AT
1350°F, J. W, Freaman, E, E. Reynolds, and A. E. White: NACA, Tech. Note. Ne.
1314, May, A ppe _

Five chromium=-base alloys were rupture tested at high t emperatures. The
Tupture strengbhs of 55 Cr = 25 Ye = 20 ¥o and of 60 Or - 25 Fe =
15 Mo are extremely high, that ef the 558 COr alloy being 73,000 psi at 1350°F,
The 60% Cr alloy 1s promising as & turbine bucket slloy; it contains less than
0.05% carbon and about 0.6% silison. The alloy can be machined and fabricated,
and techniques have been worked out for the casting of buckets. The 554 Cr
alloy has the drawback of possessing poor room temperature propertiew.
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HEAT-RESISTANT ALLOYS FOR USE IN JET~PROPULSION ENGINES, J. W. Freemsn, E. E,
Reynolds and 4. E, Whitej Jour. lero. Solence, V. 14, Dec. pp. 693-702.

Compositions and mechanical properties are listed for some twenty alloys.
Their use is discussed.
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CREEP TESTS ON SOME EXTRUDED LEAD AND IEAD=-ALLOY SIEEVES AND TAPES, 3. R, Gahn,
8‘ M, Amﬁld, and G. . Bonton; PNCt A-STH, Y. 46’ Ple 99‘0"102“4—0

The report covers extensive creep tests wilth particular amphasis on long
time (up to 70,000 hours), low stress tests. Test s ecimens were from commer=—
clal lead cable sleeves (of & different c anpositions) and from & nunber of
experimental leadwalloy tapes. The tests were performsd at £80-85°F (exsept
for a very few at 20°F§ on directly loaded flat spscimens of 3* gage length.
The authros found thet for high stress use (above 750 psi) the 0.9 percent
antimony and 3 percent tin alloys showed the greatest resistance to creep;
howsver, for low stress applications chemlical leed Bhowed the best resistance.
For a maximum stress of 100-150 psl the chemical lead specimens showed no
masurable creep after 60,000 hours; all other alloys evidence some cresp in
that time even for very low stresses.
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THE STRESS RUPTURE AND CRREP PROPERTIES OF HFAT RESISTARY OA3 TURBINE AILOXB,
Nieholzs J. araﬂt; Tram. lSM, Y. 39' PDe 368"4030

A largo number of rupture ard oreep tests at 1500° to 1800°F (815° to 980°C)
and at stresses from 7000 to 15,000 pei in creep and 15,000 xmt to 35,000 psi
in rupture were made on a series of vitallium-base {cobali~chromium-molybdemum)
and nicksl-chromium-cobalt=iron base alloys. The variables studied primarily
were the eoffects of inorecasing smounts of carbon and nitrogen on the hot strength
and ductility of these alloys, the role of heat treatment and aging, the relation-
ahip of the astress to the rupture time and to the miniwmm creep rate measured in
both rupture and creep tests., An important relationship was shown to exist be-
tween time st temperature sand the resultant ductility at frseture.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4,

O b @
Co O - M

United States 1947 oMW gy

STRUCTURAL VARIATIONS IN GAS TURBI¥E AILOYS FEVRALED BY THE STRESS~RUPTUEE TEBT,
Nichelas Je arant, Teens, dner, Soc. Hotdl 8, v, 39, pe 335-359,

In oxdor to deternine why occasional cast highwtemperature, high-strength,
dlloys of the ComCreMo~Ta system failed to produce consistent results, the effect
of the modl preheat and metd-casting temperatures on rupture properties
was studied in precision imvestiment casting. A distinct relatipnship exists
among the ocasiing temperature of the mold and meteal, the structufal varlables of
the alloy, and rpture ami duotility properties.
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Gz.ant’ N, JI’ T!‘&ﬁﬂ. ABE 39’ p. 281

Cobalt~base alleoys.
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SUPYRALLOYS, PART I. Walter a.
e ,p. w5, Hildorf, Western Machinery and Steel World,

Bequitements for supers] -
(to be continued). poralloys for high-temporature use in gus turbines,
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SUPERALIONS, PART II, Walter O, Hildorf, Western Machinery and Steel World,.
e 38, Septv P+ 126‘12(9' '

Concludes summary of tha properties of 16-25-6 alloy (16% Cr, 25% Wi, 6%

¥o) as affeoted by various troatments. Some of thie propertles are charted and
tabulated in comparison with other high-temperature alloye.
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ALLOYS FOR SEVERE HICH TEMPERATUSE SERVICE, W. C, leslie and D, J, McPherson
Enginsering Experiment Station Bews (Ohio Btate Univeryity), v. 19, Decs pe 42-47.

Past developments. Work at Ohio State on Timken 16256 11
(Or-Ni-Mo steel) and on Or=Ti bimery alloys. ' ' i
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OREEP DEFLECTIONS IN COLUMNS, Joseph Marine; Jour. Applied Physies, V. 18,
No. 1, ppe 103-109.

A rational theory of oreep deflestion in columne im applied to the inter—
pretation of preliminsry testa on a 35~H aluminum slloy colwm. An squation
for the maximm creep deflection is given in terms of the load, time, column
length, flexural rigidity, creep rste, and initial deflection. The ealculated
values are in agreemsnt with the experimentsl data.
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CREEP IN HOT VALVE SFRINGS, Alberto Oreffice and Iutgi Locat -
¢+ 51, Feb. p. 289270, ' ¢ ulgl Locati, Metal Progress,

Creep behavior of smell helical steel springs under speaisl applications
exlsts at 175°F. Iis effect 1s revealed in the loss of load in needle valve
#prings in the fuel injector of diesel engines. Average test readings of four
types of spring wire, after coiling and pretreating in various WaYS.
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THE METALLURGICAL ASPECTS OF GAS TURBINE WHEELS AND NOZZLES. E. M. Phillips
Soolety of Automotive “ngineers Freprint, Oct. 12 pps. ’

 History of the development of satisfuetory alloys, Tables and charts show
comperative properties and photomicrographs show satisfactory structures.
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THE 13507 F. STRESS RUPTURE PROPERTIES OF TWO WROUGHT ALLOYS AND THREE CAST ALLOYS,
E. E, Reynolds, J. ¥. Freeman, and A, B, White. Hationsl Advisory Committee
for Aeronsutics Techniesl Note Ko. 1380, Nov, 23 p.

Rup'bura—hsﬁ characteristics determined for two wrought alloys, NR-82
{6059 modified low serbon) and NR=-84 (¥-155 modified low carbon)i and three
precision-fast alloys, NB-71 (X~40), NR-87 (Co-Cr-Ni base, 9% mi and NR-90
{CowCr~N{ base 5% Mo, 5f W). The two wrought alloys were tested in the solu-
tion treated and aged conditioh and the cast alloys were aged before testing.
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SOME 1000 F® STEAM PIFE MATERIALS, Ernsst L. Robinson, “merican Soc.
for Mech. + Advance Copy, Paper 47-"-74, 10 pgs. A¥silable from General
Elgotric Oompany.

Long-time ereep snd rupture test resulis on an Mo~V alloy in comparisen
with low Cr-Mo compositions.
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HIGH TEMPERATURE METALS, L. N. Bowley and B. @. 4. 8irotzki, Power, v. 91,
Gct- p. 7@"’940

Recent devel epments, beginningwith e review of fundamental principles.
Structure, properties, testing, temperature effects, and desigm. Typical
compositions and propertlies.
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PRECIPITATION=-HARDENRD ALIOYS FOR GAS TURBINE SERVICE. FPART ¥, METALIURGICAL
BONSIDERATIONS, FPART II, DESIGN AND APPLICATION DATA, Howard Scott and R. B,
Gordon, Tranasctions of tha ASME, v. 69, Aug. p. 583=591; 593-599.

“glaction of base alloy and hardening egent, cheice of heat treatment for
optimun properties, and the use of shori~time tensile and ereep ruppure lesis
in evaluating the affects of ocmposition and heat itreatment varisbles. ZThe oreep
rupture properties of XK42B, Discaloy, Refracteloy 26, snd Refsactaloy 70 in the
form of dsaign ouwrves for each alley st one or more temperatures.
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HATNES ALLOYS FOR HIGH TEMPEFATURE SERVICE, W. O, Bweeny, lransactions of the
ANSE, v, 69, dug. p. 569-580,

Physical propertiss of verious alloys in the forged and east form.
Applications, '
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Fianigen, A, E, Tedsen, L, F and Dorn, J. B., Tranz. ADME 171, pp 213,

Comm rison of cresp propertiss of fMlly hardened sheet specimens of three
slunimim alloys. :
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HEAT RESISTANT ALLOY CASTINGE OF THE "HH" TYFE, £, F, Wilson, Alloy Casting
B‘lll&tiﬂ, Bee. Pw 1"‘9' ‘

The signifioanca of certain specifisations and test procedures, and
evailable informetion on the properties of the "HH® type, whigh contains 25%
Cr and 12% M.
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JET ALLOYS TESTED BY RAPID SPINNING AT HICGH TEMPERATURES, Scientific Aperican,
Ve 177, 178’ Noe 2, PPRs 77-!?8’ 795

Dises of the alloy material are spun at 35,000 rpm at 1400°F untid failure
takes place.
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WESTINGHOUSE USES NEW JET METAL TEST, Aviation Nows, v, 7, March p. 18.

enginisw t%g: l;m;hx !ﬁ high—:trengtg ;‘mat-@eaistant alloys required for jet
o‘ » diame s 85 + thisk are rotat d
while being heated to 1400°F, ﬁlx;iu is eontinued until t::a a?-ffuiiioggafﬁ
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CREEP AND CREEP-RUPTURE TESTING, @, V. Smith, W. G, Benz, and R, F. Miller,
31:@31, Ve lm.‘ Dac. P 88-50.

Deseription of specimens, temperatur: sontrols, test stands, genarsl
prooddures, end use of data., (Bused on data presented at ammual ASTM meating,
Atlantic “ty, N. 4. dune 1947).
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CREEP AND CREEP RUPTURE TESTING, G, V |
i U , « ¥, Smith, G, Ben R
Aperican Soolety for Teating H&'garin}.n, Proce v. 4, '; .azdls ‘35 « iiller,

Title only,
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MEASURING CREEP, G, R. Gohn, Bell laboratories Record, v. 25, dug. p, 3116313/

Craap masurement on sections of cable sheath.
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England 1947

OBSERVATIONS ON CONDUCTING AND EVALUATING CREEP TESTS, W. Siegfrieds Jour. Ironm
and Steel Inst., V. 156, No. 2, Jums, pp. 189-207.

A description of sustained load tests on various high temperature alloys,
ineluding notohed specimens.

The effects of testing time on deformation and on notch toughness are dis-
cussed. Notch toughness data are supplisd for various steels.
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THE CREEP OF METALS, E. Orowan, West o Scotlsnd Iron ami Stesl Institute,dnl.
Ve 543 Pe 45""72; 93"96’ dis. Pe 83-92,

From the viewpoint of the physicist rathar than thet of the sngineer or
metallurgist. 50 raf,

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Retense 2003/12/04 : CIA-RDP80-00926A093100040001-4

England 1947 N o “

¥ott, N, F. and Na .

Phys. Sco. ngdombarm. F.R.Ng Report of Conferense on Strength of Solids,
Theory
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MECHANICAL PROPERTIES OF METAIS, N. F, Mott, Nature 160, Nov. pp. 696=-633.

A general description is given on the mechanical properties of metals whish
were discussed at the conference in Bristol, England during July 2-9, 1947,
The subject of interest are the theory on dislocations, plastic flow amd
precipitation.

On the theory of transient creep, Andrade's and Orowsn®s Equations arve
given and on the viscous oreep the work of Zener , Wood and Tapsell are reviewsd.

The following works on internal frdction are reviewed:

L. OSnolk's work on elastica fter effect in iron.

2, Gukllet's experiment on gold-copper alloys.

3. Burger's discussion on recovaery and recrystallization.

The following works on diffusion an& precipitatidn are reported:

1. ¥eyering's work on the oxidation of silver conteining sluminum in selid
"solution.

2+ Guiner's anslysis of usual types of precipitation,
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England 1947

HIGH TEMPEFATURE ALLOYS: DEVELOFMENT FOR 0G4S TURBINES, William Oriffiths;
Hetal InﬁuStry' v. 71, No« 18, pp. 359-362.

The significance of creep curves is discussed in relation to actual service
rerformance. The fracture time is usually a misleadihg concept in regard to the
choloe of a high temperature materisl; materials with low constant creep rates
at the desired temperatures sre best. The tertiary ereep range should be avoided
in actuel service. Damping capacity and fatigue deta ere of importance in de-~

termining the choice of a high temperature materisl. Date are furnished on
austenitic steels and en Nimonie alloysa.
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England 1947 e g
G!m 2 1nd1‘ide'; El- Hc da C-, J. Pm. Radium’ S , 8}‘ 3.-3‘26 ﬂw'

This 1s a leoture in French to the French ie o '
first reviews the phenomenon of ¢reep from the ;hhginﬁ'cigy;ngﬁeiﬁmr
viewpoints and proceeds to diiscuss the interpretation in torms of the behavior
of single orystals. The preparation and propertles of single erystals are
deseribed, and the dislocation theories of Taylor, Becker and Orowan are reviewed,
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d
CREEP AND SOME CREGP RESISTING ALLOXS G,
PP. 6365, , O Burns; Metallurgia, V. 36, June,

4 gensral revlew of the high temparat
ferrcus alloys. g parature ereep of both ferrous and non=
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ANDRADE'S CREEF LAW AND THE FLOW OF ZINC CRYSTALS, A. H. Cottrell and V. Ayterkin;
Hatm’ V. 160, No. ‘062’ Sept. PP. 328=329,

In order to apply Andrade's creep law to plastic flow for single orystals,
several modifications in the sppreratus are necessary. Notably, the shezr stiress
acting on the glide planes in the glide direotion must be maintained constant}
therefore & lever device which relaxes the load as the specimén extends is mmed.
Thus instead of obtaining constant load or constant tensile stress data, the
rssults are directly and accurately obtained for constant shesr stress. The
results of tests on several zine cryetals im the form of wires are expressed
in terms of shear strain (on the glide planes, in the glide direction) as a
function of time of loading. The form of Andrade's equation for o ant
tensile stress 1= modified for constant shear stress to ¥ = Y, + Bt + nt,
where Y is the total shear at time ¢, is the instantaneous shear ascompanying
loading, ard B and n are coefficients of flow.

Experimental results fit the @qunt-ion closely, and for the case where
n = 0, the variation of Y with $1/2 1s accurately linesr.
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England 1947

CEDESTNG HEAT RRSISTING MATERIALS, B, Barber, Mashinery Lloyd (Cversess Edition)
Ve 19; Jﬁly' 19, Po 87“90-

Problems invdled, and conditions and applicaticns to be taken into
sonsideration in choosing heat resisting naterizle.
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England 1947 5

CREEP AND FATIGUE AS ATFECIED BY GRAIN BOUNDMRIES, Charles Crussard; Metal
Ireatment, V. 14, Autunn, pp. 149«160.

An investigation of the influence of grain bomﬂaries on the fatigue and
ereep properties of magensium and zine,
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CREEP RATE OF VARIOUS INDUSTRIAL LEADS, J. Neill Oreenwood and J. K. Cole;
Meotallurgia, V. 36, September, pp. 233-23%,

The effects of traces of Ou, Bi, Cd, Sn, 8b, As, Fe, In, 5, Ni, Ag, and Co
in Pb were investigated in relation to the oresp ratey some impuritiss increased
the oresp rate while others deercased it, but the changss were not necessarily
progressive. BRefined indugtrial leads were compered to synthetic samples in
regard to their oreep rate. It was found that the total impurity content of
industrisl lead is no guide to behavior under prolonged stress, 4 100 day test
under a stress of 500 psi is suggested for classification purposes, with the time
$o 2% extension as a eriterion.
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ABNORMAL CREEP IN CARBON STEELS, J. Glens Jour. Iron and Steel Inst., V. 155,
3?1'11, PP« 501-512.

Shart time creep tests have been carried out on fine graimed low-carbon
steels containing 0.4 ~ 1.5% Mn, 0.01 - 0.15% 54, and 0 - 0.11% Mo; the Al
content did not exceed 3 1lbs,/ton. A unifarm ferritio grain-size was maintained.
Creep data were taken at 450°C with a stress of 8 tons/sq.in. for five days,

The results indicate that the alloying elements Mn, Si and Mo reduced the creep
rate thereby counteracting the abnormelly high creep resulting from the aluminum
additions. Alumirum maybe used as a deoxidizer in coarse-grained steels without
the additions of Mo, Mn, and Si, since the creep rate is abnormally large only
in the fine-grained steel.s
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England 1947

CORRESPONDENCE ON THE PAPER - ABNORMAL CREEP IN CARRON STEELS. J .
and Steel Institute, v. 157, Dec. p. 579«53. TRELS, Jule of the Iron

Correspondence of W, B, Brooks, W. E. Ban '

' s ¢ Ce s Pa Kae dg&tt and H ‘c Kirkby ralative to
g:per by J. Qlan (April 1947 issue J« Bardgstt'a aentribu;:ion consis':ss of ex~
angaize ?gerimalii;ti on effect of treating with 51 with no A1 additionsa;
ffact of %trea wi 1 with no 81 additionss and eff

inthe presence of 8i., Author's repliss. y S£7ech af trenting with AL
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BRITISH HIGH TEMPIRATURE STEELS FOR OAS TURBINES, C. Cyril Hsll, 8 .
June 23, p. 101, 132, s Cyr teel, v. 120,

Properties of theslloys,
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SOME PROPERTIES OF TITANIUM STEELS, L. Northeutt and P, MoLean, Jnl of tha
Iron and Steel Inat. v. 157, Dec. p. 492-512,

& _
he effects of up to 6% Ti on the structure and properties of plain carben
steel containing 0.1 to %.0% C, and four low-alloy steels (Cr, Mo, Mn, Mo, Cr,
Ni) were investigated. ‘ertieal sections showing the constitution of the
Fe-Ti~C system at oonstant Ti contents were prepered fromthe results of miere-
examination, herdness tests, and thermel analysis. Results of tensile tests at
room and at elevated temperaturss, in conjineiion with hardness tests on quenched
and tempered spscimens are summrized. Resulta of other workers on the elimination
of quench and strainSags hardening by T4 have bean to a grest extent confirmed.
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HIGH CREEP STRENGTH AUSTENITIC OAS-TURBINE FOROINGS, D. A. Oliver and G. T. Harris,
Enginsor, v. 183, Moy, P, 468-469. .

Characterisiies requirved for gas~turbine use. The properties and chemioal
ocmpositions of five British stecls, Special problems in the mslting, casting,
forging, heat treating, mdehining, inspection, and testing of solid rotor forgings.
ﬁ%ﬁe ggz;imuad) /Wondai:,sad from paper presented to Institute of Marine *nginsers,

Prisy L . "
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HIGH CREEP STRENGTH AUSTENITIC GAS TURBINE FOROINGS {CONCLUDED) D, A. 014
and G, I. Harrle, Engineer, v. 183, June 6, p. 502-503, ) OLiver

Resultse of expsrimental work on creep of (.18B and R.20 stesls. The
use of crsep data for solid rotor fomings and the presant siate of gas turbine
de?elomnt from the metallurgicsl point of view, Oeneral cbservations on the
oreep testing of materials al elevated tempersture. (Condensed from paper
prosanted to Institute of Marine Engineers, April 1947).
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GAS~TURBINE FORQINGS ~ DEVELOPMENT OF HIGH-CREEP STRENGTH AUSTENITIC STEELS
?égﬁélbglivar and GQ T‘ Ehrriﬂ‘ Ir& a.nd Steel, vc 20, NOD 7,8, ppo 333"'33‘6:
. :

Tensile, oreep, and fatigue data at room and at elevated t £
on austenitic steels and Nimonie 80. empera tures
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England 1947

Oliver, D. A. and Barris, @. T.; Trans. Inst, Mar., Engrs. 20, pp. 333, 339

_ Developmsnt of new oreep resistant austenitie steels by Willism
Jessop eand Sons, Ltd.
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England 1947

METAL CREEP, A. H. Sully, Reasearch, Vol 1.
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England 1947

Sylms, C.3 Second Habfield Memorial lecture, J. Irom and Steel Inst. 156, p 321,

Austentic steels developsd by Orown-Firth Besearch Labs.
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Zachokke, H. R. and Nielus, K, H.y J, Iron and Sbeal Inst. 156, p. 271,

Optinum value of cold work relat
austenttic steel in ange SHOMT0IC, | ) o oot Croep propertiss of
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BIBLIOORAPHY ON CREEP AND HEAT RESISTING STHEIS (COVERING THE PERIOD 1937 te
1947)s, Jnl. of the Iron and Steel Institute, v. 150, July, p. 338-369,

Bibliography campiled in eonnection with paper on steels for use at
slovated temperatures, by C. Sykes,
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Framwe 1947

CREEP AND FATIGUE AS AFFECTED BY ORAIN BOUNDRRIES, ‘herlee Crussard, Metal
Treatment; v. 14, Autumn, p. 149=160.

Work onthe rolsof grainboundaries in 6reep and fatigue with particular
referencs to ths hexagonal metals, zine and magnesiwm. 18 ref. Presented
&t mecting of la Societe Francaise de Metellurgle.)
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Gormany 1947 AV

CALOULATION OF THE TENSILE STRENGTH F HETALS AND ITS DEPENDENCE ON THE RATE OF
LOADING AND TEMFRIATURE, Albert Kochenddrfer, Metallforschung, Y. 2, No. 6,
PP 173-186,

The stress-gtrain curve and the tensile strength of face-centered cuble
polyorystals ars derived frou single-orystal data, and in relatlon to the
atysin-rate and temperature. The method ls zppliable to body-centsred-cuble
mterials even if no single—crystsl data sares svailabls, but is not apnlicabtle
to hexagonal materisls in that case. Caloulated valuwes for copper and slumimum
are in good agreement with the sxperimental data.
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Germany 1947

CREEP TESTS ON CHROMIUM MANGANESE VANADIUM STEEL ALIOYS, Paul Bven, Headquarters
Aly Meterilel Commsnd, Wright Field, Translation F-78-1864-Re, Sept. 3 p.
{Translated from rsport of B.M.¥. Jlugmotorenbau B.mbH, March 1945).

Temperetures of exhaust~gas turbine blades were reduced by ccoling to
epproximately 500 to 620°C. Based on this reduction in temperature, tests on
blades of Cr-Mn-~V steel slloys were made. OUreep teste for 100 hr. showsd
1% total elongation.
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Germany 1947

THE CREEP BEHAVICR (F SOME SDUMINUM AND MACNESIUM ALLOYS AT TEMPERATURES BETWEEN
$0°C and 180°C, Franz Bollenrath and Hanns OrBber; Metellforsehung, V. 2, No. 4,
Ppe 104«111, Translation: Headquarters Air Materiel Command, No. P-TS~1058-Fe.
February, 15 pp.

300 hour tesits of 4% Cu, 1% Mz aluminum & loy; 1~6% Mg, 2~7% Zn alumimm
alloys 9.5% 81 aluminum alley, 5.85% Al, 2.59% Zn magnesium alloy,
and 8.53% 21, 0.5% Zn magnesium alloy. The aluminum alloys were wroughtj the
magnesium alloys were cast. It was found that the tensile properties of the
alumirum alloys after creep, were markedly dependent on the creq test tenpera-
ture. Becker's relation between stress and temperature for a glven creep rate
weg shown 1o be inapplicable. The oresp properties of the alloys contiining
copper were found to be superior to those of the copper-free alloys at tempera-
tures sbove 120°C; the magnesium-riech alloys were found %o have a low creep
resistance at the higher temperatures.
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Oermeny 1947 PR

Mossner, O.H.C.j Ukerdie DeuerBtandfeztgieit von Zunilegierungen.

Bmp properties of zinc and its alloys.
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THE DEVFLOPMENT OF A TURBO®SUPERCHARGER BUCKET ALIOY, E. Epremian, Cansdian
Yetals & Metallurglcal Industries, v. 10, Jan, p. 22-25~31

Eperimental data cbtained in the devalopment of a cobali~baséd alloy for
turbosupercharger bucket application. (Paper presented to American Sceiety for
Motels, November 1946).
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HIGH TEMPERATURE TESYING, PART I., W, E. Kuhn, Canadian Metal
Industiries, v. 10, My, ;.. 29.‘32"43_ * _ 8 and Metallurgicsl

The effect of high tenmerat\&e on metala and how to pla
; ] nan in
test progrem. (%o be continmued). P taliigant

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



!
Approved For Retease 2003/12/04 : CIA-RDP80-00926/A003100040001-4

i Ys
A Ouke o

(;i',é*‘ﬁ“._

Italy 1947

LB PROVE DI SCORRL/ENTC INTERROTIE. INFLUENZA DELLE INTERRUZIORI DI
SOLLECITAZIONE B DI RISCALDAMENTO SULLE PROPRIETA DI SCORRIMENTC. (An
Interrupted Creep Test. Infiuence of Interruption of Heating and of Applicetion
of loed on the Process of Cresp). L. Mattecli and B, Andreini, La Netallurgis
Italisna, v. 39, Yerch-April, p. 71-8l.

Effeots of 8 imultansous and of sé,parate brief intarruptions of the above
were investigated for s steel contining 0.20% GB 0.71% Mn, 0.78% Cr, smd
0.27% Mo, A 150~hr, and a 1000<hr. tést at 500°C were applied.
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Netherlands 1947

DE ONTWIKKELING VAN IE KRUIPVASTE STAALSCORTEN (Development ,
Steels) A. J. Zuithotf, Metalen, v, 1, April. pf T33eiog  of Eeat Resistant

: The development of var {ous heat resletant ete V

| : . steels with zpecial attention
to the improvement in strength at high temperatures during the past five yeqrs
of alloys for turbosuperchargers and aricréft gas turbines.
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BRTITSH INTELLIGKNCE ORJKCTIVES SUB COMMITTER, Ja ; )i
s Japanese Metellurgy gh Tempsrature
A:Llcyf for Gas Turtines, Rocket Nozzles and Lines. (Report No. BIOé/i&P/’PR/?gg)

Cre 4%o pp. 12; London H.M. Ststionery Office.
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RFussia 1947

VARIABILITY OF THE STRESSED STATE OF MATERTIALS YN TI§E, Rzhanitsyn, A. R, ’
Jggzeeh. Phys. USSR 17, Ho. 7, pp. 491~6, {In Russian) cory from Physies ibs.
1 by 1943"

A study is mde of the behavier of bodies displaying oreep charscteristics,
from Ahe standpoint of arbitrary representation of the structure, for a non-
uniform substance ccoupying the pores of the msin struoture. In contrast to
the usual representation of absolute elasticity of the solid framswork, providing
& linsar relationship betwsan stresses and deformations, and clarifying only
the reversible procemsses, the solid substance of the body takes on properties
characteristic of nonw-elastic bodies. Consequantly, several well-lnown facts
concerning the bahmxior of plastic-slastic bodies under alternating streass
ocan bs #imply interpreted. A graphical solution of the problem is given,
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Russia 1947 .
A 8TUDY OF THt RELATIONSHIP RETWEEN RESISTANCE OF METAIS OR AMCRPHOUS BODIES TO

PLASTIC DEFORMATION ANDTHE SPEED AND TEMPERATURE OF DEFORMATION, L. 0. Sckolovy
Zhur, Tekhm. Figiki (In Bussian) V. 17, Ne. 5, ppe. 543=548,

. An investigation of the true stresses produced in a varlety of metsllic
and nén-metallic materials when subjeoted to static and dynamic compression tasts
at various temperaturses.
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DEPENDENCE OF THE HEAT RESISTANCE OF ALUMINUM AILOYS ON THEIR COMPOSITION AND
STRUCTURE, (In Bussian) A. A, Bochvar, Izvestiya Akademii Nauk SSSR Otdelenie
Tekhnicheskikh Nawk (Ballotin of the Academy of foiences of the USSR, Section of
Technical Sﬁiﬁmaﬂ’ Uot, Pe 1369"'1384&

A papid smxiliary method for high-temperature performance determinetion is
proposed, based on the gradual change, with time of loading, of the sisze of
impressions obtainsd by foreing a macro or micro-indenter under constent load
‘inmto the speoimen., On the basig of data obbtained by the above method and also
by stendard creep testing, it is belleved that the heet resistance of alleys
results from heterogeneity of their crystal structures, and also may be caused
by the formation of screen or skelston-like inclusicns of solid phases on the
grain boundaries,
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Zhayouporny Bplav. {Heat Resisting Alloys), (BOOK) Vol. 3, I. I. Kornlov.
120 pps. Academy of Jsiences of the USSR, Moscow, USSR,

Hesults of theoretical and sxperimental investigation o the mat important
factors in developing hesteresisting elloys. Solid solutions of ironwith a
series of alloying elements were studied thoroughly, particularly regions of the
congtitution diagram vhieh include heat resistant materisls., It is shown that
the ternary system Fe~Cr-Al represents the most important combination of
elementa for use between 800 and 1500°C. Two slloys have been developed and
introduced industrially in the USSR, replacing the Ni-Cr alloys and platinum.

48 refl.
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:mgx ﬁﬂ:&ﬂ?ﬁ Tfig’m gr STEEIS AND ALLOYS AT HIGH TEMPERATURES (In Russian)
« Be tman @, V, Bgtulin, Zavodskeys laborator Factory Labo
ve 13, Oct. p. 128-1221. e (Fac mstory)s

A specially designed furnace and testing apparatus. Resulte of testing of
oarben steel, with and without 0.1% Pb, frem 800 to 1200°C, and of 18-8
stainless steels coniaining T4, and also W, at 20, 600 and 700°C.
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COFRELATON OF TENSILE CREEP TEST WITH RELAYATION TESTS, Irving Ro
A?pliﬁ %Ohv, V. 16’ Jm, Pa 208, ' bﬂrtﬂ’ Jours
" qal
| Thid paper shows that andytical solutions to the bolt relaxation problem,
baged updn empirical oreep data equations, may be obtained by direct substitu=
?%qn ratgg;‘ thgnsgy ggé'erentiation asxd integration, as was doen by Soderberg
Tens, AciB, Ve58, 1930, pp, 733~743) and by Popov and Housner (Jowr. Applied
.Haqh. 19474 pe A=135 and p. A«352), ( i
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United States 1948

PLASTIC FLOW, CEFEP, AND STRESS REIAYATION, IV % ANOMALOUS FLOW AS AN ORDER%*
DISORDER TRANSITION, Charles Macks Jour. Applied Physics. V. 19, No. 11,
Hov. pp. 1082-1091.

Plastic systers phow effects of steric hindrance at rest, which results
ih & molecule preventing its neighbors from occupying ceriain positions and
introduces a ecertain degree of orientation. Under stress mepy more positions,
resulting from the rotation, are forbidden to a molsculs in motion. In order
to meke more positions avallable, it is necessary for the system to imcrease
its volume under stress, and & changs from a state of greater order to one of
greater disorder results. Based on this concept, equations relating the strain-
rate at constant temperature tc the stress, change in volume, and degree of
order-disorder are developsd. The changes in entropy and interaction enargy
accompanying the sirained state, are expressed by a generslized partition function.
This concept of anamalous fiow 1s extended to visco-elastic effects for systems
with rubber-like elastislity.
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J. @. Leschen, R. P. Carreker and J. H, Hollomans Metals Tech. Pub. 2476.

Theory on nucleation and growth of slip bands.
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R, D. Heldenreich and W, Shockley; Report on Conference on Strength of Solids,
Pa 60’ Phy30 s()ci' London.

Study of slip bsnds in creep.
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ON CREEP AND RELAYATION- II, B, Grossy Jour. Applied Phys:lca, V. 19, No. 3,
H&!‘Gh’ ol 257“""264-

In a previous peper the theory of tranaient affects, caused by the sudden
agpplication of 8 constant load or s constant deformation, was presented. In
the present paper, the theory of steady-state behavior under alternating load
and deformation is developed. The prineiple of superposition is used in oxder
to formilsate a phenemenological theory of the elastiec aftereffect. Relations
&re established between the loss factor, the storage faotor, the distribution

functions, end the Laplace transforms of the oreep and the relaxation funetions.
The dynamic equation of motion of the vibrating body 1s established on the

basis of the rechanicsl prorerties of the system, and of the stress-gtrain
relation whieh is governed by the principle of superposition.
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CAST HEAT-RESISTANT ALLOYS OF THE 26% Cr-20§ N4 TYPE, Howard Avery snd Charles
Wilks: Trans. ASM, No. 16, pp. 529-581.

The 264 COr = 20% KL cast alloys have been examined. The room=temperature
~ mechanieal properties, the carburisation and corrosion resistance, and the
stress rupture and creep properties in the 760-1095°C temperature range are
dliscussed.
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TRANSIENT PLASTIC DEFORMATION, R. P, (arveker, J. G. Leschen and J. D. Lubahng
¥stals Technology, V. 15, Ho. 6, Sept. & pp. (ADME TP No. 2477).

Experiments we ¢ undertaken to confirm the exlatence of transiants in the
atrain rate which occur whensver the spplied stress is suddenly changed from
one stress level to anotherj the discontinuity in the strain rate is followed
by & gradual approach to an equilibrium valus. Crsep tests were carried out
on lesd, copper, and aluminum, and the strain rate wae measured optically.

In addition, stressestrain and strain-time curves were obtained from tensils
tests conducted on similar spedimens,

The raesults indlcate that the magnitude of the transients may be quite
large. Cydic loading produced more deformetion than the maximm lsed employed
would have produced during the same period of #ime. It is to be expected
that as the length of the cycles beoomes greater than the duration of the
transients, the effect of the tramsients beoomes less important. The mechanical
squation of stete is shom to be a2 special case of #he nucleation theory which
successfully predictied the transient.
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Uhited States 1948

AN INVESTIGATION OF CREER® FRACTURE, AND B#NDING OF LYAD AND LFAD ALIOYS FCR
CABLE SHEATHING - SERTES 1946, Curtis W. Dollins, Whiv. of Ill., Engineergin
txperiment Station, Bulletin Series No. 378, July, 1. 90 pps.

Results of creep tests on strip and full sections of lsad-cable sheathing.
Legd alloys show considerable recovery during cyelic loading. Data ars givem
which may account for the wide difference in the amount of ¢reep obtained inm
Jabvoratory test B and field tests. Bitress-rupturs testsz in which lcss of
duetility as time for fracture 1s increased is very marked. Bending machines
for testing the bending resistance of sheathing in strip form or extruded on
cables. The marked superiority of the arsenicsl leads is shown by both strip
and cable bend tesis. .
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United States 1948 AR

SOME EFFECTS (F APPLIED STRESS ON PRECIPITATION PHENOMENA, W, L. Finlay and
W. R, Hibberd, Jr.: Metals Technology, V. 15, No. 6, Sept. 18 pp. (ATME TP No.2470).

It is believed that precipitation and solution shearing govements constitute
structural wealnesses which might cooperats with &pplied stresses to facilitate
plastic deformation. It is also believed that the hydrostatic pressure affects
significantly the degree of disregistry across the matrix-precipitate interface
and consequently affects the ags~hardening,

~ @wo binsry systems were investigated, 12% Zn-Al and 4% Cu-Al. The effects
of uniaxial tensile oreep at high aging tempersdures, and of hydrostatiec pressure
during sging at high temperatures were investigated.

It was found that solution shearing facilitates plastic déformation. It
was 8hown that precipitation does not incresse the tensile ¢reep extension of
4% Cu=Al, but increases that of 12% Zn-Al, as does solution shearing, This,
pregumably because transformation mechanisms are complex in the former alloy,
and simple in the latterjy the 111 planes must perticipate in the shear in
crder for the creep extension to occur, and precipitation shearing must affect
those planes in order to contribute to the creep. Hydrostatic pressure tests
show that aging increases cbherency (and hardness) in the 12% Zn-Al alloy anmd
reduces coherency (and hardness) in the 758 Al alloy.
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A STUDY OF THE PROPRRTIES OF 0.5% CHROMIUM =0,5% MOLYRDENUM PIPE BTEEL, E. C.
Fitegerald, A, B, Wilder, G. V. Smith, and A, E. White, Waldine Jour., V. 27.
Septo PPe -45?3“4’695.

An investigation of the mechanicsl properties, including creep, and of the
febricating characteristics of this high temperature steel, reveals the properties
and characteristics to be essentlally the same as those of 2 0.5% molytdenum steel.
However, resistance to graphitisation, to oxidation, and to embrittlement is good.
Excellent creep properties were cbtained in tests at 1000°F. ‘
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HIGH TEMPERATURE FROFERTIES OF ROTOR DISKS FOR GAS TURBINWS AS AFFECTED BY
VARTABLFS IN PROCESSING, J. ¥, ¥resman, H. G, Cross, and E. B, Reynodls

and W, F. Simmons. American Soc. for Testing Materials, Advanse Reprint from
Proc. of ths Amer, 500. for T&ﬂtm Ilateriaia, Ve 48’ 36 PP8.e

Results of high~tempersture tests on 24 large forged diske of eight heat
reaisting alloys, both low and high alloy. Ehort-time tension, rupture, creep,
and stress-tims for total deformation characteristics were determined at 1200,
1950 and 1500°F, 14 ref.
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' ° AND
UPTURE TES CTERISTI HEAT RES HEET ALLOYS AT 1700
%ﬂ R"’! % g‘:cgﬁ B. B giygi}xis, and A. X. Wnite; NACA Te »
OQ LR ] :Q - ”

Fab. 61 pPPe

kmd ; Jbre Ghat-eharacteri & 1700° and 1800°F
spture tést BN stlcs & type alloys,
o arehr%:;e ﬂck3?t$ alloys, jnoonel &81lo¥8, vitellius
;andard S um :
:f:;ﬁ?imr high t{ emperature alloys
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4 METALLURGICAL INVESTIGATION OF FIVE FORGED GAS TURBINE DISCS OF TIMKEN ALLOY,
J. W ?reem& E. B. Faynolds, end 4, E. ¥hite, Natlonal Advieory Comm, for
Asronautics, Jech. Note No. 1531, June, 55 ppB.

Teats to determine reproducibllity of propsrties of disks made by different
sompenies and to investigate effect of various fabrication proceduras on disk
propertiss, Froperties at room temperature and 1200°F. Tests inchdded short-
tims tensile, stress-rupture, creep, and hardness, along with & metallographic
examinetion of the materials before and sfter testing.
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A METALLURGICAL INVESTIGATION OF TWO CONTOUR~FORCED GAS~TURBINE DISCS OF 19-9
oL ALLO‘!, d. ¥, F!'Qem, E, E, R.yn&!ﬂ, and A. B, mtﬁ, Eat. ldviuory Comm,
for Aeronautics, Tech. Note. No. 1532, Sept. 37 ppe.

Fesults of tests to determine the level of properties dsveloped in large
cohtour forgings of the alloy, to eveluate the effect of the temperature of
hot cold work in these large forgings, and to show the degree towhich the propertiess
of bax stonk can be reproduced in large forgings,

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Retease 2003/12/04 : CIA-RDP80-00926/A®03100040001-4
LAY R YA

United States 1948

4 META LURGICAL INVASTIGATION @'ﬂm LARGE DISCS OF CSA ALLOY, E, E, Reynolds,
Ju W, Freaman, and A, E. White, “ational Advisory Uormities for Asronsutics,

Tooh. Note. No. 1533, s‘p’t. 33 PPBa

Results of & study of properties at room tempereture and 1200°F. Aging

troatwent is beneficisl to rupture properties,vile no effect on tensile, hardness
or tim-deformation properties was observed.
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THE EFFECT OF SMALL PERCENTAGES OF SILVER AND COPPER ON THE CREEP CHARACTERISTICS
OF EXTRUDED LEAD, G. R, Oohn snd W, C. Ellisj Prooc. ASTH, V. 48, pp. 801-814.

Creep tests on extruded lead plpe specimens reveal that sllver contents
of up to 0.010% improve the creep resistance at stresses of 400 psi. and above,
and that the higher the stress levei, the greater the impfovement. The oreep
rate was not lwproved by the further addition eof 0.06l% copper, or by any further
gilver additions. _
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THE COBALT-CHROME J ALLOY AT 1350 to 1800°F, Nicholas Grent; Trans. ASN,
Y. 4@, No. 17’ PP 585"616'

Using ordinary vitallium as a base, a new slloy (J alloy) has been developed
which shows %mprowd rupture properties in the temperaturs range from 1350°F
to 1800°F.. “he optinum carbon content was established at about 0.76%; this
optimum carbon alloy, when tested at 30,000 psi and 1500°F had a 500 hour rupture
1ife. 1In addition to the higher strength, this alloy is more stable and is mors
sasily reproduced than the previously reported Co~Cr alloys. The optimum aging
for the J alloy requires five hours without load at 1350°F. The creep resistance
of the J alloy 1s about the same &s the creep resistance of the Co~Cr alloys
Previously mentioned; howsver, its room temperature ductility is somewhat less.
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United States 1948

A SUMIARY (F HEAT RESISTANT ALIOYS FROM 1200 to 1800°F Nicholas J. Orant,
A. F. Frederickson, snd M, E. Taylor, Iron Age, V. 161, Marc. 18, 1943, p. 73+78,
Aporil 8, 1948, p. 58l Aol 15, 1948, pe 8493,

Conducted as & project of the U, 5. Havy Bureau of Ships, this susmery
correlatss and evaluates data produced over the past seven years by various
industrial and governmental sources. Relative stress-rupture data, and cree
properties at various temperaimrs levela, Compositions of seme 53 alloys,
together with physical property date for most of the alloys. Effects of
temporature, grein size, composition, snd aging on ruplure and orsep propertiea.
The degree of dontral necessay to standardize these variagbles. Stress-to-
rupture and elongation values for some of the more promising forged and cast
aélgﬁ a8t various temperaturs levels. FHelative mechanical properties of the
5 oY «
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SHEET VRTAIS FOR HMICH TENPERATURE SERVICE, P. A. HayShorne, ‘ron Age, v. 162,
8apt. ps 89-95.

Rosults of sxporimentsl investigation prompted by frequently encountered
warpage, buskling, and ultimate fellure of metals currently being used in such
agesmblias ss jet oxhaust stacke, tail conmes, combustion chambers, and exhaust
mand folds. The effects of repeated flame impingement on common high-temperature
alloys and composite (clad) materdsls.
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DEVELOPMENT OF CAST ALUMINUM ALLOYS FOR ELEVATED TEMPERA TURE SERVICE, Webater
Hodge, L. W, Esstwood, C, H. lorig, and H. C. Cross, National Advisory Comm.
for Aeronauties, Tech., Note. No. 1444, Jan. 32 pps.

Effecte of heat troatment and exposure to elevated temperatures on the
tensile properties of various alloys subsequenily cooled to room temperaturey
affacts of various alloy additions on the room &nd elevated-temperature properties
of 68 Mg aluminum alloys; and improvement in high-temperature Sreep properties.
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TENS FATIOUE AXD CREFP PROPERTIES OF FORGED ALUMINUM ALLOYS AT TEMPERATURES
o ?%’ L, R, :ﬂﬁkﬂﬂﬂ. H. C. m" and J. M, hm’ EACA Tech. Kote
Bo. 1&69, March, 48 ppe

: rtiss
Deis arepresented on the tensile strength, fatigue strength, creep prope ’
and thermal eipmlon of various forged aluminum alloys; the dats cl)°m pertinent
. %0 the application of these alloys in the temperature range from 70" to 800°T.
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THE ROOM AND ELEVATED TEYPERATURE PROPERTIES OF SOME SAND-CAST MAGNESTUN-BASE
ALIOYS CONTASNING ZINC, ‘homes Lsontis; Metals Technology, V. 15, ¥o. 4, Juns,
35 pp. (AIME TP No. 2371).

An investigation of the tensile properties, hsrdness and ereep resistance
of Mg-Zn alloys. At temperatures up to 500°F, the properties improve progressively
with increasing Zn content in the camposition range of 0~10% In, and mrticularly
in the range of 0~6% 7n. Further improvement is mhieved by the addition of
& third element such as Al, Cd, Ce, Sn, Cs, Mn, Ag and Zr, or by the addition of
2 gomtindtion of such elememts., Zr or Mn additions produce slloys with axcellent
tenslle and oreep propsrties which sre superior to presently used ccmmeroial
sand casting alloys A292-HTA and AZ63-HTS at high temperatures, and which
furthermore are not inferier to those alloys at room temperature; these alloys
contain 6% Zy, and either 1% Zr or 1/2% Mn. MNg-Ce alloys, however, have superior
high t‘gferatnre properties, but have little ductility and poor room temperature
propertiss.
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EFFECT OF TEMPERATURE OF COLD ROLILING TEMPERATURE OF TESTING
‘ ; ; ARD RATE
gﬁ% Gg rfmm ﬁﬁﬁ? ?‘ ﬁfﬁﬂ'ﬁﬂﬁfﬂ SNIHI.&ES STBELS WITH LOW HIOgEL
g e Ao . nd ¥, H, dather rican nd 8
22 opgs diacuanimom o an, y Ane ron and Steel Institute,

Deals with alloys containing approximately 18% Or and & 114
74 Bl. Includes extended discussion by D. C. §u¢k. \nd & 11tdle less than

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For R®fease 2003/12/04 : CIA-RDP80-00926 A003100040001-4

x\) adn o
< Xop &
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C2EFP OF STHEL AND CONCRETE IN RELATION T0O PRESTRFSSED CONCRETE. Oustave Magnel,
Jnl. of the Awerican Concrete Institute, v. 19, Proc. v. 44. Feb. p. 485-800,

Mothods and results of creep tests performed on thres different samples of
pteel wire under constant load and constant length conditions. Preparation of
concrote specimens presiresgsed by use of these same wires.
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THE £TRUCTURAL STABILITY OF SEVERAL CAST LOW ALIOY STERLS AT ELEVATED TEMPERATURES ,
Y. $- Malaoolm aﬂd S'o LQ’, Tramh of the Amer. 8051 of Mech. mﬁrﬂ' Te ?Q,
Nove Po 879883, .

Effects of furnace practics on a cast C-Mo-V stesl, and of 41, Or, V, Cu,
Ti, N4, and high Mo on cgst carbinations. Results of Me-Quaid-Ehn Tensile,
Jominy hardenability, ore-p, and weldability tests. Structural stability after
verious aging oyoles. Effect of aging at elevated temperature on statio bend
bers end V-notoh Cherpy bars.
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TENSILE CREEP AND FATIGUE PROPERTIES AT ELEVATED TEMPERATURE OF SOME MAGNESTUM
BASE ALIOYS» John C, MoDeneld, 4msr. Soc. for Testing Materials. Advence Reprint
from Froc. of the Amer. Sce. for Testing Moterisls, v. 48, 18 ppa.

Tests on castinge and forgings to be used in angines,
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DETERMINATION OF STRESSES IN GAS TURBINE DISKS SUBJECTED TO PLASTIC FLOW AND
CREEP, M. Millenson and S. Mansonj MNACA Tech. Note. No. 1636, June. 45pp.

The use of a finite difference met od in the computation of disk stresses
under condltions of ecreep and plastic flow ia illustrated. Numerical integration
18 thus avoided.
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TNIERMEDIATE ALLOY STEFLS AT ELEVATED TEMPSRATUFRES, R, F, #ller, Petioleum
Enginaer, Ve 1?, Jan. Pe 1’?8"‘180, 132’ 184"186, 188~180,

& ; lcal
Esquirements for various a pplications, and data coneerning the mechan
properties and e levated temperature sorrosion resistance of EmxperaibwmrErrasiEx
ten sheels most commonly used in tho petroleum industry. 19 ref.
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INFLUESCE OF SMALL PERCENTAGES OF SILVER ON THE TENSILE STHENGTH OF EXTRUDED
LEAD SHEATENG’ H, 8. Phﬂlpu’ Frank Kahn and W. P. &gﬁﬁ! Proc. ‘Sﬂ, v. 48.
PDe 515"840i

Stress rupture tests were conducted on & serigs of esxtruded cable sheathing
lead pipe samples oontddning up to 0.018% silver. Optimum results wers estimated
to coour with 0.010% silver additions. The e was markedly increased, and
the oresp rate greatly redused at sitresses of 500 psi. and above. Higher silver
contents prodused undsgirable results en the life of the samples and on the
crsep rate. However, best results were obtained with 0,017% silver additions
when 0.061% copper wes also present. Cast and rolled lead samples, when
anmalaed, appear to possess the same stress-rupture properties as extruded
lead specimens. The sffect of temperature on the ercep rate and time to failure
wes obgar ved.
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A METALLURGXCAL INVESTIGATION OF A CONTOUR FOHOED DISC OF EME ALLOY, B. E.
Reynolds, J. W. Freeman and A. E, White, National Advisory Cczmittes for
 Aeronauties, Techl Rote No. 1534, Nov. 30 pps. )

Properties of EME alloy (Fe base, 19 8r, 12 Ni, 3 W, 1 Cb) in the fora
of contour-forged dises for the rotors of gas turbines wers studied at room
teuperature and 1mq°n Results are eompared with data from other lsboratories.
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é»%?a%mmidsm- JESTRATION F TWD TuRacs (SUPEROMARGER DISOS OF 19-91L ALLY,
7 & T4 BAN « B, .
for Aeronautios, fech. Note Ho. 1535, Nov. 25 ppe. . CTLROY Oomlttes

Results of teets to determine .
of this ' properties at room te t :
gﬁttgiadmat:;ial i.n fwgi:_g ci the sise used F! Pty .Mr:hurc and at 1:20’?

ild working treatments at 1300 to 1350° F ; , ven
and the other was left in ths as-forged qgmm’f,f one was sclution-treated
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United States 1948

HIGH TEMPERATURE BOLTING MATERIALS, Eymeat L. Robi
Testing “aterials 3 pPreprint ne. léé s 22 pps. naens J_Emer:{can Soolety for

Performance data on & series of materials
temperatures from room to 13500°F/ suitable for use at various
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PLASTIC FLOK IN CAST IRON AT ROOM AND ETEVATED TEMPERATURES, WITH SPECIAL REPRERENCE
T0 HELIEF OF STRESS, C. R. Tottley Foundry Trade Jour. V. 8;, Nove pp. 445-463.

The effect of atrain rete and of intsrmittent ;

aging and etressing on the
duetility of cest iron bars et room ad et elevated temparstures, Agnigg under
a;rezi is equivalent to stress relief, and it enables elastlc stresses to baacms
PLE3TULT .
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tnited States 1948

HIGB-SILICON CAST IRONS FESIST HIGH TEMPERATURES, ¥, H. White, and A. R. Blsea,
Fmry Ve 76, Rov, Pe 68“'69‘ 230.

Investigation mas undertsksn to verify the olaims made for slevated-
temperature applications of high-Si cast irens, to develop & t echnique for their
economicel preduction and to improve their charscteristics for speeific purposes.
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United States 1948

STARILITY OF STEELS AT ELEVATED TEMPERATURES, A, B, Wilder and J. O. Iight,
Welding Jourmal, Y+ 27, Dec, p. 6078=609s4 Amer. Soc. for Metals, Preprint,
No. 36, 24 ppsy ‘tans. Amer. Ycs, for Metals, v. 41, 1949, p. 141-163.

vvvvv

The stabllity of over 100 different types of stesl at 900
| : : 1050, and 1200°F
is being svaluated over & period of 11 years., Welded samgss a;'e inciudod. ’
Results obtained from an examination of 20 of these steals for evidence of
:;:pf:::g:aiogl?gggga i;rmdaﬂi’;i ;haracteriatios, and impact properties after
; : s. nfluence of Tiong
fpovurs for 1 mit e : Ir, Cb and 71 on graphitization in
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United States 1948 Lharis @ o il u\f’s.

Haynes Stellite Co. Haynes Alloys for High Temperaturs Service.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



-

Approved For¥elease 2003/12/04 : CIA-RDP80-00926%003100040001-4

ARy

United States 1948
CREEP MEASUREMENT WITH WIRE GAUOES; “lsotrical Bng. V. 67, No. 11, p. 1049.

The vse of wire resistance strain gages for the measurement of oree
results in bettar data being obtained.
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United States 1948
TEST TURBINES AR 100,000 BMP, Aviation Week, v. 49, Oct. p. 2L.

Steel pits built to study effects on blades of high speed and temperztures

P
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fnited States 1948
NEW CREEP TESTING MACHINES, Joseph Marine, Mybomotiye Industries, v. 98, May 15,
De 46"47, 8. ;' , . &

[

In the pest, most cresp tests heve been made on specimens subjected to simple
atatic tsmiﬁas%;reasea. gently, several static-tension; statie~tordion; static~
bending; fluctuyating-tension; and fluotuating, torsion~tonsion, cresp-testing
machines mrajda%elopod-at' Ths Penn. State College.
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United States 1948 R

STRAIN~CACE FOR TESTING SHEET METAL AT HIGH TEMPERATURE, (len Gaurnieri and James
mr’ llotsl Piﬂgrﬂﬁa,- Ve 5‘0' No. 5,- Nove PP 692"‘6940

A degeription of an extensometer and instrumental set up which utiliszes
eight strain gages, so mounted as to cancel out numerous variables and record
8 single equated value at any instant. Ths use of such apparatus in the tension,
ereep, and stress-rupture tesiing of high alloy material :ln sheet form at high
temperatures is described.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



——— -~

Approved For Mease 2003/12/04 : CIA-RDP80-009264803100040001-4

United States 1948 @

NETHODS OF TESTING CREEP RESISTANT ALLOYS, Wilfred Francis Coxon, Materials
and Methods, v. 28, Dec. p. 76~74.

- Bacent developments in tre:ting and testing ereep resistant alloys.
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APPENDIX I
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England 148 L BEEN Y

THE CREEP OF METALS, Eq R, da C. Andi'ade, ¥Report of a Yonferense on Btrength
of Solids", The Physical Society, p. 20=26,

~ Fundamental neu?nim of oreep. Apparatus for determination of creep at
homogaeneous shear. “hree methods for maintaining constant stress on speoimens
undsr axial tension during testing., 15 ref.
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England 1948
CREEP OF METAIS, Metzl Progress 54t 552, Oct. E. Orowan;

Abstract of "The Crasp of ¥etals" by Orowan. Journal of the West of
Scotland, Iron and Steel Institute, V. 54, 194647, p. 45.
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DEFORMATION OF GRISIALS BY THE MOTION OF SINGLE IONS, F. R. N, Nabarro: Physical
Society:s Bep. Conf. Strength of 80lids, FP. 75-90.

On the basis that homogenecus stresses exert no force on vacant lattice
sites or on in erstitial ions, previous sstimates of deformation rates based
on the wigration of lattice defects under strese are rejected, Surface forces
modify the concentration of defects assumed under conditiens of thermodynamie
equilibrium, and the diffusion of surface imperfections through the lattice
a8 a8 oors equence of the resulting concentration gradient influences the creep
rete in such a way as to make it dependent on the specimen size. Because thermal
agitation pevents the presence of 2 limiting total strain independent of the
siress, micro-creep in tin cannot be explaimd on the basis of mosale-structure
theory, though several other phenomens are explainable on that basis. The order
of magnitude of non-uniferm stresses isocalculated, and the ereep mechanism
resulting from much stress conditions is discusesd. The effect of neutron bombarde
ment on creep is desoribed, in relation to the mct ion and ajaction of inter-
stitlsl loms, and of the consequent creation of vacant lattlce sites.
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DISLOCATION THEORY AND TRANSIENT CREEP, N. F. Mott and ¥. R. N, Nabarro,
"Baport of & Confermce on Btrength of Solids®, The Physical Soclety, p. 1-19.

The theory of disloontions, and application to the theory of transient
orgep, in the senss in which the term is used by Andrade (1911, 1914, 1932)
and by Orowsn (1947)s 20 ref. |
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England 1948

R. m, R, W, Cahn and B. ax‘lmr’] Nature London 161’ Pe 682,

Oresp by grain boundary movement in the blorystals.
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England 1948 Tweovy S?\n a:\t; {

PRESSURE AND CFEEP TESTS AT CONSTANT HOPP STRESS ON LEAD AND ALLOY "E® PIPES,
A+ Leting Jour, Inst. of Metals, V. 74, No. 5, Jon. pp. 259=289,

lead pipe was tested at constant hoop stress by adjusting the internal
prassure, in order to detsrmine the Andrade areep constents beta and ke In
the case of alloy "E#, the extension to fracture was very small at low mesxerx
ereop rates when compared to that at high oreep rates 3 in ths case of pure ereep
rates when compared to that at high ereep rated; in the case of pure lesd,
ths extension to fracture was not affected greaatly by the ereep rate.

As the applied stress diminishes, the k (slow flow} constant decreases
greatly in both materials, while the beta (rapid flow) eonstant does not change
greatly; the flow therefore besomes increasingly beta (rapid) flow as the
applled stress is reduced, and inoreasingly k (slow) flow as the applied stress
is increased.
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A METHOD OF FITTING THE ANDRADE CREEP RQUATION 10 EXPERIMENTAL RESULTS, A, J.
K@medy, PZ'OG. of the Ph,'ﬂu sm., ve 61 mﬂn 1’ Pe 516"515.

4 method bywhich the constants in the above formula for the flow of metels
under constant siress can be rapidly deduced from experimental results by direct
rending from a sysiem employing sliding templates of caloulated shape.
general equation to which the method is applicable is derived.
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A, H. Cottrell, Report of Conference on Strength of Solids, p. 30 Phys. Soc.
London.
Explanation of microcreep on the besis of atamic cloude about the dislocation.
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CREEP OF METALS AND RECRYSTALLIZATION, E. N. Da Andrade, Nature, V. 162, Sept.
Ps 4104

Pure polyorystalline lead (99199%) which is stable at atmospheric temperature
rvecrystallizes under stress., The crystals ingreasing in size frem sbout .05 mm,
up %o about.3 amm. linear dimensions.

A Pigure which shows length against time for a range of stress (371-985 G¥ rt/mz)
is given., The form of those curves differs markedly from that obtained with
normal metals. For the recrys¥llizing lead there is a estage of asccelerated ecreep
during the first 10 minutes which is followed by a final creep at an approximately
constant rate. It 18 clear that recrystallisation during oreep hes a fundamental
affect on the form of ereep curves.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Ralease 2003/12/04 : CIA-RDP80-00926A963100040001-4

England 1948

Baz‘dge'bt, W, Eaj J« Iron and 8teel Inst. 160, P 143.
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80ME INTERNAL STRESSES IN TURBINE ROTORS, M. C. Caplan, L. B. Jolley, and J.
Reeman, Inst. of Metals: Symposium on Internsl Stresses in Mstals end Alloys,
PP» 139"152.

Internal stresses were not found to cause any permanent set in turbine
wheels. However, depending on the temperature, shafts may take a permanent
set; this depends upon the extent to which internal stresses have been relieved
&8 a result of the high tempsrature present in turbimes. Csleulations for the
deflection of shafts are included.
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THE CREEP OF GLASS AT HIGE TEMPFRATURES, Ch. Crussard; Sheet Metal, Indus,
vl 25' DSG- ppn 2471‘24741

The similarity between the creep curves of glass and of metals is
emphasized.,
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England 1948 e

THE CRE¥P PROPERTIES OF YOLYBDENUM, CHROMIUM HOLYBDENUM, AND NOLYRIENUM VANADIUM
STFELS, J¢ Olenp Jowrs. Tron and Steel Inst., V. 158, Jan. pp. 37-80.

Creep tests at verious tempormtuwrea and stresses were conducied on 0.5%
Mo, 0,8% Cr=0.5% Mo, 0.5% Mo~0.25% Va steels, and the sffect of C, Si, in, and
AL were determined. Hest~treatments of various types were made.

Rupture tests of up to 58,000 hws. duretion were carried outj the mode
of fallure was anslyzed. The stress-tempersture relations for 0.1% and 0.2%
doformation in 100,000 hrs. wore estimated for Mo-Va steel as & result of
extenslve long=time ereep tests. This steel was found to have creep and rupture
properties supsrior to the other alloys tested.
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England 1948

CARBON STRFLS: ABNOWMAL CIEEP RESULTING FROM ALUMINUM ADDITIONB, J. Glen,
Iron and Stesl, v. 21, May p, 218-221, _

Fivewday creap tests were conducted on low-carbon steels eontaining 0.4
to 1.57% ¥a, 0,01 $o 0.15% 84, end up to 0,11% Mo, and with varying amounts of
41l up to 3 1b, @ r ton, ¥n, éi, and Mo reduce the cresp rate and help to counter-
azct the sbnovmal oreep resulting from Al additions.
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Franee 1948

INFLUENCE OF VARIOUS FACTORS ON THE CREEP OF IEAD, J. N. Greenwood and %, J,
Cols, Motallurgia, V. 37, No. 222, April, pp. 285-289,

Long time oreep tests on 99.991% pure lead were carried out, and the
results were compared to the valuee predicted on the basis of short time Py o
The tempersture effect and the influence of a superposad vibratory stress were
invostlgated at varlous stress levels. The stebilisation of the crystal strusture
88 a result of a 120°C, 24 howr anneal was found to affect the ocresp rate con-—
slderahly. Testewers carried out at stresses of 50 psl to 300 psi for
one to nine years, with a resulting maximm oreep rate of 2.3% per annum. 4
marked increase in the oreaep rate was noted at a stress referrcd to ss the creep
yield stressi the effect of the temperature on this "oritical" stress was otserved.
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England 1048 e e

% . Grifﬁ.th!j -Proeq ROI- Aero. SOGQ 52’ Pe 1

Cresp curves for an Ni=Cr alloys. o€ WAed BN Cowryati
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HIGH CEEEP STREROT AUSTENI?IC STERL TUBES, G, T, Harris and W. N, Bailey;
%mmiﬁ, Ve 33’ 0. 226’ -ana PDs 189192,

The oreep and tensils properties of stainless steel tubes used in heat
sxchargers are disocussed in relation to metal precessing.
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England ‘ 1948

Hi4T RESISTING STWELS, L.

! Fo Keale Mach ‘ 'S es .
pril 10, pe 6871, ¥, “achinery Lioyd (Oversess Edition), v. 20

¥

Compositien; sealing and ¢creeps applicatiocng.
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A COMPARISON OF SOME CARBON MOLYEDENUM STEFLS ON THE BASIS OF VARIOUS CREEP

LIMITS, A, E, Johnson and E, H., Tapsell, Proc, Inst. Mech. Eng,
No. 40, ppe 165-172. d g+s V. 159,

Creep data on aix carbonemolybdenum stesls are analyzed.
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%

PRESSURE AND CREEP TESTS AT COMSTANT HOOP STRESS ON LEAD AND ALIOY "E® PIPES,
A, Iatin, Jnl of the Inst. of Metals, v. 74, Yan, p. 259~289,

A method of testing lesd and lesd=-slloy pipes at constant hoop streas,
necaesgitating pressurs adjustments, From the reaults, the Atlrade oreep
constarts considered to represent two different typss of oreep flow wers de=
tormined, Some consideration is given to the nature of oreep flow, and a
hypothesie i3 developed to account for the results. Applications tc some
problems cennected with the use of lsed sheath for high~foltage pressure csbles.
32 I‘ﬁf »
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5 TE ] NS TITUTIORAL
HIOH TEMPERATURE TENSILE PROPERIIES OF CAST Al-81 ALLOYS AND THEIR CO
SIGNIFICANCE, W. I. Pumphrey and P. H. Jennings; Jour., Inst. of Metals, V. 75,
Hos dn Dat.. P« 203~233.

Strengthetemperature curves were cbtained for ten alloys contzining 0=-12%
8is the equicohesive temperaturs was determined for sach alloy.
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A THEORY OF TRANSIENT CREEP IN METAIS, C. L. Smithy Proc. Physical Society,
Ve 61’ No. 3, pps 201=206.

Based on the motion of irapped dislocations relsesed by thermsl fluctuations,
& theory of transient creep 1s farmulated. A= creep progresses, higher activation
energles are required for the release of further dislocations, 21l the low energy
dislocations having been graduslly released. The oreep strain e is found to
be proportional to the ratio of the absolute temperature T and the time t lese
that ration times exp(=ct) where ¢ is a constant; that ie, emkT [l-exp(-ct) 1/t.
Results obtained with zinc single orystals, copper, and leed ere in agreemsnt
with those predicted by the theory.
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CREEP CF METALS SBUBJECTED T0 COMPFESSION STRESS, A. H. Sully, 0. N, Cole, @,
!ﬂlonghby, Hature ’ Y. 162 » sapt- PPe m-l;lz.

Creep tosts in compression is conducted at & constant load on some typical
creep-resistant nickel-chromium alleys. The results compared with which
obtained In tensile creep tests are reported as follows:

1. The eresp-rate in the secondary stage is spproximately the same in
both tests.

2. Tertiary oreep occurs in compression as well as in tension and its
ansat.lin compressive tests occurs st approximately the same time as in time and
tensile tests.

3. The mein difference between these two in the teritary stage is that in
tensile test, creep proceeds at an accelerating rate until fracturs, but in
compressive tests creep proceeds in a series of accelerating and decelerating
ﬂtﬁﬂo

The reason for this is explained by the author as that in compressive creep
the fissures in boundaries msking large angles to the direction of the applied
stress camnot form as readily as in the case of tensile creep, so that creep may
proceed by a serles of hardening processes, dus perhaps to the blocking of dis~
locgtions and to recovery processes akin to the onset of recrystlliszation., These
These hardening 'nd recovery processes may be localized in material adjacent to
the grain boundarias due to the stress concentrations in their reglons brought
about by flow in the boundaries.
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England 1948 Cirn

A aoiR,

Tapsall and Ridl’y, R. V.] Proc, Inst. of Mach. Engrsc bmm’ 153, P, 181.
long term creep data for C=Mo steels.
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THE NIMONIC SFRIES OF ALIOYS « THREIR APPLICATION TO GAS TURBINE DESION, Mond
NMickel Co., Lid,
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England 1948 C @ur e

A COMBINED GREEP MACHINE AND X~PAY SPECTROMSTER, H. J. Tapsell, H; V
and ¥, A, Wood, dnl of Sclentific Tnotruments sad of Physios 1a Tndusbes.
ve 28, June p. 198-199, Physics in Industry,

,I}mmaéhineiﬁeuedinthestudyorﬂm. cal

_ nechanical properties of metals in

realtion to ¥-ray structure, particularly their creep bahavipgr at alevated
temperatures. Sppeisl features pernit XT=ray examination at various times during

::::m;c ufjder mﬁr;;; ﬂégh is l;:zt constant throughout the period of uniform
tretehing, while spsoimen is oscillat gbout its axi -

film osolllating in its own plane. e : ® and the Torey
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England 1948

A CONSTANT-STRESS APPARATUS FCR THE SUTDY OF THE CREEP PROPERTIES OF PLASTICS,
4. G. Ward and R. R, Marriott, Jour, Sclentific Imstruments, V. 25, No. 5,

PPe 14?"’151 .

A constant stress 8 meintained with the help of & camj the load decresses
with the reduction in csross-ssctiocnal area. The constant-strsss extrusion
apperatus can be used for elongations of up to 50%.
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Englend 1948 e @
A+ H. Bully,' G. N. Cole and G. Willoughby; Nature, London 162, p. 111.

Design of 2 oreep testing maschine for compression.
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Bugland 1948 € wone

A NEW DEVICE FOR MAINTAINING CONSTANT STRESS IN A ROD UNIEBGOING PLASTIC EXTENSION,
Ardrade, B. ¥, Da C., Proc, of Phys. Soc. V. 60, March,
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SUR LA COMPARATSON DU FLUACE ET DE 14 RELAYATION (C ;
_ $3:) , omparison of Cree and
gelgggﬁégl » Pierre leurent, and Michel Eudisr, Comptes Rendus, v. 2%, Sy 26,

4 now exparimental method, applied at room tempera ; o
‘erperature, for ithe creep of
an Al alloy containing 9.7% Cu. Copparison of results with’thaoratical ones
based on the Bolumann principls showed satisfactory agreement.,
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Ergland 1948 bt g

CREEP AND RELAYATION, Pierre Laurent and Michel Eudier; Revue de Metallurgla,
vﬁ 45’ HO' 10’ }-948' pp' 415-'4.18!

The rathematical relationship between ereep and relaxation. Of the three
variables, load, time, and deformation, the first is kept constant and the
relation between the other two is obtaeined in creep tests; in relaxation
experiments, the last variable is kept constant amd the relstlon betwsen the
other two iz observed.

Experiments with a 97 Cu-aluninum alloy yield curves which eorraspond to
those obtainad theoretically ohly at low temperatures. Ihe discrepancy between
the high temperature experimental and theoretical values is presumably dus to
inadequate evaluation of the temperature effect in the theory.
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France , 1948 “r{.\"‘. P O C x>

Comptes Rendus. V. 227, July 26, Fp. 259061, Mlchel Eudier,

A new experimental method, applied at room te
| v ‘ ‘ wd, a mperature, for the ocreep of
an aluminum alloy containing 9.7% Cu, Comparison of resuit; with theoretgcal
ones based on the Bolzmann principle showed satisfactory agreement.
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Prancs 148 \wcol

THE GREEP OF GLABS AT HIGH TEMPERATURES, O, Crussard, Sheet Metal Industriss,

e 25‘ Ib(h Ps 2&71"‘2474} 2485-;

Creep ourves for glass sare compared with thes
| . hose for metals, Creep
i:_ less pronounced in thascasa of metals, whils for glasses the dafomgg;vew
m&gﬂnoﬁc:t _i.gwg:.’:bb " ince the same form of cuwrve is found for netals,
e ur; . g es, the resson for oreep cannot be exis tenge of a partieulayr
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France 1948 e

CONTRIBUTION TO THE STUDY OF LOW ALIOY STEELS WITH TITANIUM ADDITIONS FOR
FORGED HEAT RESISTANT STRUCTURAL PARTS, G. Delbart, R. Potasskin, and A, Kohn,
Revue de Metallurgie, v. 45, Oct. p. 374=385,

Four types of low-alloy steels were imwstigated from the poiht of view
of their heat stebllity, castability and mechanical proportinl.)
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France 1948 cx s lg

CONTRIBUTION A L'ETUTE DU COMPORTEMENT &4 CHAUD DES ACIERS AUSTENITTQUES BT
AVSTENG-FERLITIQUES ISRIVANT DU TIPE 18e8. (Contribution to the Study of the
High-lamperatuge Behavior of Austenitic and AusteniticeFerritic Steels of the
%e&l&w&% }es J. Hoohmannk Revus de Metallurgle, v. 45, May-June,
Pe =170

Resulis of investigatien indlcate that austenitic~ferritic staels are supertor
88 regards mochanical strength and fresdom frem sudden failure at alevated
temperatures (500 %o 600°C), Also recommemls use of M, Ta, or Cb as alloy
sdditiona.
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France 1948

. CREEP ?’ESTIM AND ITS RESULTS AS APPLIED T0 THE DESION OF G
Revue de Metallurgie, v. 45, Oot. 1948, p. 361=-373. YES, W Stag

Differont mathods of crwe ' :
t p testing, BResults indinate that the most asc
data are ebtaimeg: by long=time ereep testing of gimple and notched spoaim;;?mh
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France 1948

CREEP AND FELAXATION OF DRAWN STEEL WIRES AT ROCM TEMPERATURE, Robert de St
Revue de Metellurgie, V. 45, Oot. pp. 411=414. s rycker;
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Garmeny 1948

DIE TEMPEFATURABHANGIGKEIT DES RLASTIZITATSMODULS REINER METALLE (The
Tempera ture Dependence of the Elastioity Modulus of Pure Metals) Werner
Xoster, Zeltschrift fur Metallkunde, v. 39, Jan. Pe 1~9.

The above was determined for 32 ve. ' o

o , _ Ty pure metals from «180°C to the melt
polnt, or up to about 1000°C, by determining the characteristic vibration e
f‘rqquamiea of transverse vibrating bars, 31 ref.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Rglease 2003/12/04 : CIA-RDP80-00926A003100040001-4

Germany 1948

CONTRTBUTION TO THE QUESTION OF THE DEFINITION OF THE CRERP STRENGTH OF LIGHT
METAL ALLOYS, Hugo Vossk#hlers Z. Metallkunde, ¥. 39, ¥o. 3, pp. 79~87.

With few exceptions, the creep ourves of light metals become parallel to
the time axis after about 1000 days. Thus a true value for the oreep strength
ean be cbbained, The total elongation at fracture cannot be correlated with the
load, as 1t can incresse ordecrease with inoreasing load. At extensions of
about 0.0005%/hr & point of inflsction dependent on the temperature and on the
material generally occurs. Recommendations as to the duration of short time
e¢roep tests are mde for varicus creep rates for slumimum sand msgnesium alloys.
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Germany 1948

THE CREEP STRENGTH OF MAGNESIUM AIL(YB, Hugo Veeskilhlerj Z. Mstallkunde, V. 39,
Ko, 73 PDe 193"204-

GQenerally at low tempe mtures the creep strength of forging alloys is
superior to that of cast alloys, while the reverze is t rus at high temperatures.
large grain-sizes are best at high temperaturs, and small grain sizes at low
temperaiares, Alloys prone io recrystallizetion psssss lower coreep properties
than those which are not susceptible to reorystallisation at the test tempera-
tures. 4 correlation of the tensile and oreep properties was attempted.
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1948 L—’( {‘n' Tk i

MEASURING CREEP WITH STRATN GAGES, Iron Age, v, 162, Dec. 23, p. 59,

Bew tachnique reported by the Canadian Bupsay of ¥ines,

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Release 2003/12/04 : CIA-RDP80-00926A883100040001-4

Lo

m' i .; ;& i‘.‘)
Cansds 1948 oo aid A T

HIGH TEMPERATURE CREEP TESTING, H. V. Xinsey, Canadian Metals and Mot llurgisal
Industries, v. 11, Juno, p. 19=22, 34.

Canadian lebaratory facilities for measuring cresp of metals at
temperatures up to 2100°F. ‘
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Ca, v\..mé;w»

CREEP MFASUREMENT WITH WIRE CAUGES, “lectricsl ngineering, v. 67, Nov. p. 1049.

Usg of SR~/ bonded resistance-wire strain geges instead of the convenilonal
extensometor as reperted by the Canadian Buresu of Mines. This method is said
4o be simple, accurate, and sensitive, and evoide the problem of attaching
cumbersoms and inconvenlent meghanicsl deviees to test specimene.
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UEBER DIE DAUERSTANDFESTIGKEIT VON ZINKLEGTERUNGEN, (The Creep Strength of Zine

ﬁli..ggzi gg: ‘He C. Messner, Schweiger A.chiv, v. 14, May ;. 147-1563 June

107 rz?ortanﬂ long~tine oresp tests are investigated and results are disoussed,
. &
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£
Switzerland 1948 \
SRR

UEBER DIE DAUERSTANDFESTIGKEIT VON 7INKLEGIERUNGEN, (Creep Pesist £ Zinc
Alloys) 0. H. C, Messner, Schwelzer Archiv fur anémadtg Wissengzﬁzf: und
Teohnik, v 14, March. p. 86~045 4pril, p. 118-127.

Creep residance of zine 18 very low, but may be inareased trea
ment-, Creap strength varies with oempoﬁition bu'{ is mch more gﬂ?;ezgd by h
methods of fabpicaiion, such as heat treatment and working. No definite
relationship batween oreep strengthand grain size or structure was foundy nor
batwean uhgrt« and long=term test results. The most likely cause of creep
seemed to be Internsl slip in the crystals,
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Bussia 1948

METHOD OF DETERMTNATION OF RESISTANCE OF METALS 70 P N TRESS
, . T0 FRACTURE UND ,

l(m‘x:;nk &éaam%iﬂﬁéfvgsﬁ, Iw:;tgg; Alcademit Kauk SssR, ma.ﬁa“%mﬁmm

Py :nlle. kg deuy ences of the USSR, Seotion of Tech. Selences)

Bew method permits easy solution of the ' '

New ) ’ problem of absolute val -
t::ag to shear and tear at each moment of deformstion. Typleal datau;a;ft:.u
stesls comp red with results of other methods of testing. 10 ref.
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Resgip i e gond

EVALUATION OF THE TOWGMESS‘ OF THE DISCS OF STEAN TURBINES {In Bus
V. F. Iachenko, Kotloturbdstrcenie (Boiler amd Tarbing han)
Hor, Api gy o ilotus r and ne Menufecture),

‘ In evaluating the tougimess of the dlgks of etesm turbine
8, the method
ot double ﬁ%ﬁﬁtis appléedtf:ﬁt, using the influente of the "strgin®
ons angd str in the disks % cula-
tion introduces the rim coefficient. 19 ref, 3 the method of triple cad
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Russia 1948 e g

BASIC PR;[NGIPIES FOR DEVELOPMENT OF HEAT RESISTANT ALLOYS {In Russian) K. 4.
Osipov, Doklayidy Akademli Nauk SSSR (Reporis of the hcademy of Sciences of
the USSR), ve 60, June Zi, p. 1535=1538,

_ ‘i new method for prediction of the heat resistance of alloys. Iata
obtained from cwrves of donsity of the electronic states and characteristic
of each component give oluss for such predietions. .
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Ruaa:l.a o048 \ vhoe gE

FACTORS RESPONSIBLE FOR HEAT STABILITY OF HETEROGENEOUS BETALLIC ALLOYS
(In Bussian) K. 4. Osipov, Doilady Akademii Mauk SSSR (Reports of the A
of ﬂ_ciemaa of the U3ZR), new ser. v. 62, Yct, 1, p; 49342;;. ° sdeny

The above mentioned wers investi
& gated for a seriss of termary and uarternary
alloys. 390:!_.&@3 mlﬁng points of the components, the msin factors 1nvglvad
are siructure and composition of the intermediate phase, and its dependence

on temperature and residusl stresses.
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Rusgia 1948 \ S -3 7!

THE ROLE OF "DISIOCETION® IN THE PROCESS OF CREEP, (In Russisn), I. A. Oding,
Izvestiyn Akademii Nauk SSSR, Otdelenie Tekhnicheskikh Mauk (Bulletin of the
Academy of Sciencoa of the USSR, Section of Technical Fciences) Dec. p. 1795~1802.

Analyres all possible meohanisms for strengthening and weakening of metals
dmeing cresp on the basis fo the theory of dislocetion. Applieation of this
theory is said to mesolve certain ocontroversies coneerning the mechanism of
the oreep process. Describes-an additional mechanism of wuk weaking caused by
Hdislocation" of the strength of metals.
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Russia 1948 \ Wiy

RELAYATION AND CREEP OF METALS OONSIDERING NONUNIFORM - DISTRIBUTION oF STRESS,

{In Ruseian), I. A. Oding, Izvestiya Akademii Nauk 888R, Otdelenie Technicheskikh
Hauk (Bulletin of the Academy of Seisnces of the USSR, Bection of Technical
Sclences), Oct. p. 1561-1575, .

- Investigation assumed that plastic deformation prodesds by means of diffusion
Plasticity in the initial sections of the curves of oreep ard relaxation. On
the basis of the diffusion equation, formulas ere proposed for initial sections

of relaxation and ereep cruves, corresponding well with experimental dats.
10 ref * .
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Rusgsisa 148 Uy e? -

ANALYSIS OF SOME CHARACTRRISTICS OF THE STRENGTH OF METALS AT HIGH THMPERATURES
+ 4. Oding; Zavod. Lab. (in Russian), V. 14, No. 11, pp. 1365=1377, ’

A mathomatical analysis of the creep and relsxation of metals at high
tempersture. |
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Ruseis 1948 RS

DIFFERENT MECHANISHS OF PLASTICITY IN MBTALLIC X LOTE {(In Rumsisn), A, A,
Bochvar, Isvestiye Akademii Fank SS58R, Otdelenie Tskhnicheskikh Nauk (Bulletin
of 2;:& _éfmdm of Scisnoes of he USSR Section of Techmical Sciences, May 1048
Pe Geb53 e :

A new approach for the explamtion of ths mochanism of plasticity eof
alloys at high temperstures, emphasizing the predominant influemse of the
character of he intersotion of the exiasting phases of the heterogensous system.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Redease 2003/12/04 : CIA-RDP80-00926A883100040001-4
LA WY
u e L8 4 ,\r*x{{

, YRS St
Russian 1948 W, # Mo 17 Al

INFLUENCE OF ALLOYING ELEMENTS ON THE THERMAL STABILITY OF CHROMIUM NICKEL
AUSTENITE (In Ruscian), 4. M. Borzdilm, Dolclady Akedemil Nauk SSSR (Reports
of the Academy of Sciences of the USSRS s DBW Ber. V. 63, Nov. 21, p. 265-267.

The influences of W. Mo, Ti, and Cb on the heat resistance of Cr-Ni
steels. The marked difference in atomic dlameters of the above elements and
of Fe, Cr, and Ni is the main cause of the increase in cresp strength of the
alloy end, hence, its higher heat resistanca.
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Rusela 1948

; | MGE PROK
ION POLYCRYSTALLINE SILICON IRON {4.2% B1) IN THE TEMPERATURE RA
%?géfﬁs*mmﬁc. (In Bussien), @, ¥. Kolesnikev, E, 8. Yakovleva, and
¥, ¥. Yskutovich, Zhurnal Tekhnicheskoi Fisiki (Journal of "Iee!_mical Physics)
ve. 18, Hov. ps 1449-1455.

- | be class different
Diggrems of elongation of the above mey be classified in two )
gx*oups?g‘law temperature® and ®high temperature’. Bependenceunf re:istance
to deformation, uniform elongation, and sum of elongation and "guasi® uniferm
elongation on temperature.
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Russian 198

PRV EF W |

DETERMINATION OF THE TEMPERATURE COEFFICIENT OF THE MODULUS OF ELASTICITY OF
SHEET MATERIAL IN BENDING, A, ¥, ¥alinkovich and I, K, Roitmany Zavod. Lab.
{In Russian), V. 14, No. 7, pp. 839-842,

‘ ~Daﬁer#zinabion of the modulus of elasticity of stesl and elinver sheats azs
thin as 0.4 me in the temperature rangs -50° to +100°C.
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RELATIONSHIP BETWERN MELTING POINTS AND RESISTANCE 70 HIGH TEMPERATURES OF
ALLOYS, (In Eussian), K. &, Usipov. Kodlady Aksdemii Nauk SSSR (Reports of the
Academy of Sciences of the USSR), v. 6, July 1, p. 7174«

Atfempta to édetablish 'relaticnahip for & seriee of binary alloys (Fe-8
» . r
FowNi, Co-Ri and Mn~Ni), The method of inveatigation. !
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Russia 1948 (z Gl @,

CREEP TEST MACHINE FOR LIOHT ALIOYS (In Russian) X, L. Portaol and A, V., Rudnav.
Zavodskaya Laberatoriya (Factory Laboratery), v. Y4, Aug. p. 985-990,

For long and shori-time creep tests at temperatures from 350 to 400%C.
This machine is characterlzed by its simplicity, compoctness, and ease of
preduction in indnstrial shops. Uetails of comstruction and examples of teste
performed, with corresponding diagrams. ’
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Bussis 1948 € e 3,

GOMPARATIVE TESTS ON CEEEP (F A FING SPECIMEN IN BENDING AND OF A CYLINDRICAL
SPECIMEN IN TENSION, (In Rusaiang » Lo A. Oding and 8, I, ¥etveyev, Zavodskaya
Laboratoriye (Factory leboratory), v. 14, ¥ay p. 595-667.

& specisl type of ring apeeimen for the creep test, Shape and dimensions
are Iindicated. Test apparatus, including electrical oircuit and a comparison
of the data obtained from such speocimens with that from the usual typs of specie
RENs s
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SMALL S1Zk CRREP TEST MACHINE, (In Russisn), M. L. Berhshiein, Zevodakayas
laboratoriys (¥actory Ieboratory), v. 14, June, p. 760~761.

New apparatuss 22" x 20" x 18", and its cheraoteristies.
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United States 1949

mﬁm GREEP AND RUPTURE PROPLRTIES gF TEYPERATURE-RESIS TANT MATERIALS UNDER
IENSILE FATIGUS SBTRESS, B. J. Lazany ‘roo, ASTM, V. 49, pp. 757-787.

The limitations of statin testing end the importance of dynamie ereep and
rupture properties in designing for high-temperature servioe ars discussed.
Bowly developed dynamic tosting machines and measuring equipment for determining
cresp arnd dupture properties ere desoribed., Deta on several temperaturgerogise
tant materials are presented within mesn-stress alternating~stress coordinates
to show the influence of dynamic stress on oreep and time t¢ rupture. The
relationships between testing temperaturs and dynamle stress and their influence
on cresp and rupture are shown. e increased oreep and ruptures resistance during
some of the dynamic tests 1s disoussed in terma of possible motallurgical changes
cawsed by cyclioc stress. Datias presented show the greatly decreased duetility
caused by the superposition of cyolle stress on tensile prelead.
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United States 1949 Lo

GREEPGF Ew’ Je Do L\lbahn’ Amarican 3001&1?3‘ for 33#&1!, %Cold Working of
ﬂetals“, P m'?t

Factors that may affect the shape of a strain-time curve. Suggests that
strain~time relationships based upon fundamentsl characteristics of deformation
should apply over & wide range of conditions. Limited to ereep during whish
recovery and other transformations do not occur. 0 ref.
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United States 1949

CREEP-TIME RELATIONS FOR POLYSTIRENE UMNDER TENSION, BENDING, AND TORSION,
Jossph Marin and Geo ge Cuffj Proc. ASTM V. 49, pp. 1158-1180.

‘ The influence of the magnitude of the atress and time upon the ¢ reep defor-
mations was determined for each of the feregoing types of stress. Contorl

tests and stress-strain or load-deformation relations were obtained for simple

tension, compression, simple bending, pure bending, and torslon. Creep values

for bending and torsion derived from creep~tension data agreed wlth the measured

valums,
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United Btates 1949
LT ans 1 vy '

STRENGTH OF ALLOYS AT HIGH TEMPEPATURE, X. A. Osipov. Metsl Pro, AT
Aug. p. 262, 266, 268, 270, 272, # R R gress, V. 56,

Based on three papers in Doklady Akademii Nauk 8SSR,
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United Btatas 1949 VAl e (]

BENDING OF BEAMS WITH CREEP, E. P. Popovy Jour. Applied Physics., V. 20, No. 3
Maroh, pp. 251=256,

A method of caloulating stresses and deflections for beams whoss material
creeps is presented in this paper. Complste tension creep test data at constant
temparature are used to define creep characteristics of the meterial. They by
wsing Bernoulli's hypothesis of plane sections and the techniques developed
earlisr for interpretation o the relaxation creep tests, a method of beam anslysis
is shown, Stresses and deflections may be caloulated for any desired times
imterval. This includes the time prior to the occurrence of the steady state
creepe The latter aspect appears to have been ignored by other.s :
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United States 1949

MECHANISM OF STEADY-STA'E CREEP IN METALS, B, @, Rightmirej Physical Review,
Ye 75’ Ho. 10, p.162’7.

The Dushman relation for steady state creep namely that the strees varies
linearl y with the logarithm of the strain rate, leasds to the deduction thajy
about 1000 atoms are present in & flow unit. DBut since the activation energy
velues lead to flow units of the order of 10 atoms, it is nscessary to postulate
that the flow units are dislocations which move in segments rather than as a
wholej; one atom at a time Jumps and the others follow one by one. On this basis,
and with the use of absolute reaction rate theory, it is possible to compute
the number of stomz in & dislocation, and the velocity and concentration of
dislocations. Caloulations were made for aluminum, silver, and platinum. In
the case of aluminum, it appears that there that thers are few fast moving dis-
locationsy this may explain the presence of slip banis,
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CORRELATION OF TENSION CRERP TESTS WITH RELAXATION TESTS, Irving Roberds, Jnl.
of Applied Mechanias, v.16, Trans, of the Amesr. Sockty of Mechanical Enginesrs,

ve 71, June , p., 208.

Aralyticsl solutions to the bolt relaxation problem, based upon empirical
ereep~dats equations, may be obtained by direct substitution rather than by
differentiation and integration, as was dons by Soderberg, Popov, snd Housner.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Refease 2003/12/04 : CIA-RDP80-00926A8683100040001-4

United States 1949

APPLICATION OF REACTION RATE PRINCIPLES TO SOME MECHANICAL PROPERTIES OF HATERIALS,
Edw;rd iszibel, Trans, of the NewYork Academy of Seciences, Ser. 2, V. 11, Feb,
P 135=14"7.

How the above has been a ccomplished in meveral cases., Such phmomens as
creep, viscoslty, and fatigue can only be fully explained by application of
physical principles analogous to these of chemical resction. Discussion
of theory of the rate of propagation ef fracture eracks in metals. 18 ref.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For&elease 2003/12/04 : CIA-RDP80-009264003100040001-4

mk‘ bk e

A r e g N B
- ey S AN L
Ui b ol VAT

hited States 1949

CREEP AND DAMPING PROPERTIES OF POLYSTYRENE, J. A. sauer, 9. Marin and C. C, Hsisos
dours Applied Physies. V. 20, ¥o. 6, June, pp. 507-517.

The anelastic behavior of polystyrene has baen studied by means of creep
tests under long-time load application andby means of damping capacity tests
under rapldly varying repeated loading. ZTensile craep data taken at verious
gtress amplitudes reveal that the log of the creep rate (at 1000 hours) varies
linearly with the log of the stress amplitude. A similar type of variation
is obinined when damping capacity or snergy sbsorbed per cycle is plotted agaimst
stress smplitude., From these two sets of data, the ufeep rate iz found to be
proportional to the square of the damping capeeity. <+t would thus appear
possible, for polystyrens at least, to predict 1000~hour creep rates from short~
time measurements of absorbed energy under dynamic loading conditions.

The date obiained from the creeping and damping tests, together with
sdditional data from short-time tension and compression tests, seem to be con-
sistent with an internal structure in which the linear polymer chains and groupe
of chains are in ordered or partislly extendad positions, but in which, in the
absence of stress, no preference iz shown for any pertioular direction, Under
the sction of stress, particularily if the stress is maintainsd for a lohg
pariod of time, a tendency exists for the ordersd regions to orient in the
direction of the applimd stress. The so~called "crasing® condition which has
been cbserved to occur in the eresp specimens is probably a manifestation of
this orientdion. X~rsy evidence appears to support this point of view.
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FUNDAMENTALS OF CREEP, Howard Scott, Metal Progress, v. 55, Man p. 343-344.

Takes issue with conclusion in Feb., 1948 issue that there is no correlation
between creq and tensile strength. Defends use of complex "practical® alloys,
which, although containing at least eight or nine metallie components, behave in
& regular and predictabile mannser.
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wg; | ﬁﬁggg; ca;mm POR TURBINE ALLOYSs W. 0. Sweeny, Hgm Progress, v. 55,

 Iimitations of present mechanical®test mothods for use in high-temperature
a.llqyﬁ and flelds where further Investigation would be likely %o be profitable.
Further work on fundamental metsllurgy as well 8= on tést methods ie condidersd

desirable.
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TESTING MATKRIALS AT HIGH TEMPERATURE, F, G , s
Ve 71; Nove p. 966~910, ' ) hw}" Hochanical j»nglmeriml

Short-
sosta ™ t~time stress-strain, stress-rupture, creep, relaxation, and fatigus
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EFFECT OF PRESTRAINING TEMPERATURES ON THE RECOVERY OF COID WORKED ALUMINUM,
T. E. Tietz, B. A, Anderson, srd J. F. Dorn, Jul of Hetals {Trans.) v. 1,
Dece Trans. of the Amer. Inst. of Mining and Mstallurgical Engineers,

T 1853 P 9R~5% , i

!

Mechanical properties of cold worked metale depend not only on in-
stanteneous values of strain, strpin rate and temperature, but on the
entire past histary of temperatuve and strsin rate during prestraining.
Observations app ar %o suggest that lower temperatures of prestraining
induse formation of smeller or otherwise more readily activated dislocatiths.
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MECHANISM OF CREEP IN METALS, G. R. Wilms, Jnl. of the Amer. Boc. of Naval
Engineers, v. 61, Nove p. 892-907.

Jnl. of the Instit““ of ﬂa‘blll, Ve 75’ Ap!'v Pe 693"?060

How the meshanism by which & matal deforms at eleveted temperatures differs
damf th@;.t at normal temperature, and how the diffsrence depends on the rate of
I OTIMATL ON.
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REPORT OF JOINT COMMITTEE ON EFFECT OF TEMPERATURE ON THE PROPERTIES OF METALS.
American Society for Testing Materials, Proc. v. 49, 1949, p. 241-255.

Includes brief appendices as follows: ®Effect of Variables on the Creep
Resistange of Steels™ (H. C. Crosa); "Stability of Steels as Affected by
Tenmperature® (J, J, Kanter); and "High-Temperaturs and Low~Temperaturs Tasting
Equipment in the United States" (resulis of & questionnaire).
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SELECTION OF HEAT RESIS '
ooy % TAN® STEELS I., J. B, Henry, Product Bngineering, v. 20,

Factors influencing steels ths high=temper:
| peraturs service inel
:ﬁmﬁiﬁ:ﬁ ma:i.rgue ;-eaintame at operating temperstures, as uuﬁ ::mtmc’ 108
> - rosion '
Yo axid o on oaused by other me@ia in contact wtih the metal. (To

BELECTION OF HEAT RESISTANT STEELS, IX. V. B), Aug. p. 113-115.

Effects of extended exposure on mechanical propert leme
lea
intergranuler precipitation; thermal 8tresses; ux:ﬁ ipu?lat;v: :?:rt:ft s
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CERAMIC-METAL ALLOYS HAS THERVAL SHOCK RESISTANCE NEEDED POR TURBINE BLADES,
Prodact Bngineering, v. 20, &ly, p. 150-151

Investigation of an alloy containing 80% TiC and 20% Co conducted at the
NACA lewls Iaboratory to determ ne resistance to thermel shock, short-time tensile
gtrength at elevated temperstures, and perf‘omanca characteristica under simulated
service test conditions.,
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SE"EERDTH OF METAL AIRCRAFT ELEMENTS, Munitions Board Aireraft Comuittee »
ANC-5a, May, 10¢ pgs. :

Mschanﬁ.cal properties of alloy, Carbon, Stainless, Bearing, heat,
;gsisg&nt and corresion reslstant steels, as well s Al and Mg alloys.
Tela .
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CONPARISON OF HIOH TEMPRRATURE ALLOYS TESTED AS BIADES IN A TYFE B TURBOWS UPERw
CHARGER, W. C, Stewart and H, C. Ellinghausen; Trana. ASME, V. 71, Aug. pp. 613620,

The naed for test information concerning the high tempersture strength
characteristics and stability of gos turbine nlloys beyond that provided by
stress~rupture, oreep, and gas erosion tests is dlscuszsed, The practicability
of testing & number of alloys in the form of bladee in an air-craft, turbo-
supar-charger operatsd as a gas turbine is pointed out. By this procedure,
bldes of 12 different alloys are simultanecusly tested, sinoe the rotor contains
142 blades. Tests on both wrought and cast alloy blades were made at eight
temperatures, ranging from 1200«1500°F, and for as long as 1000 hrs. Messure-
ments of the extension of the blades are presented grephiecally.
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THE COMPARATIVE CR+EP PROPERTIES OF SEVERAL TYPES OF COMMFRCIAL COFPERS,
A+ D. Schwope, X. F. Smith, and L. R. Jacksonj Jour. of Metals, V. 1, No. 7,
July pp. 409~416. (AIME TP No. 2605E).

The effect of cold work on the creep charasctefistics of tough-pitch and
of OFHC coppere, unalloyed and silver bearing, hae been determined for tempera-
tures from 200° to 572°F. The most inmportant resulis are:

1. Oold work incresses the oresp strength of copperj however, the benefit
from cold work is lost at temperatures where resrystallization is rapid. These
temparatures vary with the amount of cold work and the type of cepper.

2. The addition of silver to either tough-pitch or OFHC copper raiszes the
temperature at which repid recrystallizstion ococurs; the effect 1s approximately
the seme on both types of copper.

3, While additions of silver effectively lower the oreep rate of both

tough~pitoh and OFHC copper es eold worked, the silver-bearing OFHCG copper has
& marked lower creep rate then comparable tough-pitch copper.
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DEOXIBATION, FEFINING PROCESSES FOUND 70 AFPECT CRYEP-~TO-RUPTURE TESTS, G. V.
Bmith and E, J. Dulis, Steel, v. 126, Aug. 22, p. 9.
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EFFECT OF MANUPACTURING PRACTICE ON CREEP AND CREEP RUPTURE STRENGTH OF LOW
CARBON STEEL, @. V. Smith and . 9. Dulis; Proc. ASTH, V. 49, pp. 584-601.

Comparative cresp to rupture tests at $50°F on twelve heats of low-carbon
steel mads by different melting and deoxidation preactices show a rather wids
renge in results dependent chiefly upon the decxidatlon practice employed.

The extimated stress for rupture in 10,000 hr. ranged from 12,000 to 20,000 psi,
 and the observed stress to produce s minimum creep rate of 0.1% per hr. ranged
from 19,000 to 32,000 ppi. Siliccn deoxidized steels were stronger than alumimm
deoxidized stesls. A1l specimens "necked in" and shoved severely elongated
grains at the fracture. Notoch impact values and hardnesss determined on specimens
subjected to creep tests but befors rupture indicsted that no impartant de-
terioration o curred in ordinary mechenical propertiss.
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HOT SPIN TESTS OF BALDED JET ENGINE ROTORS, H. B, 8 '
Trangs. ASME, V. T, Aug. pp, 605-612. . aldin and P, G, Delurf, Jry

The creep~iupture and duotility characteristics of materials a
importamg to the designer of high~temperature rotating parts. Fourr:bﬁdgguun
diascs were tested in a facility that was designed to spin the rotors in as
near engine operating conditions as possible. The tests were made in accordance
with 2 predesermined schedule of temperature gradient, temperature and speed.
It wasfound that the cheracteristics type of fallure appears to have a direat
relationship to the magnitude of the ductility for & given meaterial. Of the
four dises reported, the standard 19~9-DL showed the best combination of a
strength and duetility, although the Timken 16=~25=6 material as processed
waa #slightly stronger than the standrad 19~9~DL.,
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ELEVATED-TRMPERA TURE COMPFESSIVE STRESS~STRATN ' ALUMINYM ALLOY

. : Iy 3 DATA FQR - zl
ZEES AND COMPARISORS WITH EXTRULED 755-T6 ALUMTHU{ ﬁnogfswg_mam M. Ugabarts
K:: eprge J» loimerly NACA Tech. Note. No. 1837, Mar. 1lpp.

Rasults are p:résented of com vumrm
{ prassive etress-strain tests -
;%oy shaet at stebilized elevated tamparatures up to '?OG‘FT exggszuﬁ gmﬁi z
/2 to 2 hours, and strain rates of 0,002 to 0.006 per minute, Seme gsnaz-alo
somparisons with extruded 75876 alumimum 2lley are insluded.
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THE EFFECT OF STRAIN TEMPERATURE HIBTORY ON THE FLOW AND ERAGT!!RE G&R&CTERIS?I
OF AN ANNEALED STE<L, B, J. Ripling and @. Bachs, Jnl. of Mptals, v. 1, sec. 3
Fab. p. 78=90.

Results of experimental work on a low-carbon, 2.75% 51 steel. Conclusions
regarding the effect of straining a ferritic material at one temperature on
freoture snd flow characteristics at same other temperature. 11 ref.
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HIGH TEMPERATURE CHARACTERISTICS OF HEAT RESTSTANT ALL{)E, Norwan B. Mott,
Produet Engineering, v. 20, Sept. p. 163.

Data sheat.
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SHORT-TIME HIGH-TEMPERATURE DEFORMATION CHARACTERISTICS OF SEVERAL SHEET ALLOYS ’
James Miller and Glen Guarnieri, Trans. A8M, V. 41, pp. 167-193,

Prom short time constant rate tensile tests at elevated temperatures true
stresa=trus strain characteristics have been determined for five different types
of alloys over a range of temperatures and strain rates. The alloys used weras
8AE 1020, regular Inconel, Inconel X, annealed S=816, and cold rollad S~g16.

An attempt was mde to use the data a8 & means of learning more about the mechaniecs
of deformation at elevated temperstures through @etermination of the sctivation
snorgies involved. The increase in such ensrgy values with decrease in siress,

&8s was found for all materiels, was attributed to the effect of elastic distoriion
on the crystal lsttiee. A simplified mechanism of deformation is described using
these cheracteristics, and the relstionship of the flow precess to metallie
diffusion 1s pointed outl
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THE EFFECTS OF TEMPERATURE AND MATERTAL STRUCTURE ON THE FRACTURE PROPERTIES
OF MEDIUM-CARBON STEEL, Julius MiKlowit 1oan S ~
Proc. v+ 49 p 602617, Zs / e:r can Society for Testing Materials,

; A
I i i
I ! s

!

i

Effects of variations in tempé/;rature' ef itkitnrt:d.ng sige of grain, and ¢
of pearlite in the structures of a Siwkilled my 81—5&1-}:1113:! gl‘l;eel’on duemity
and atrength were detecrmined. Apparstus and test results. Micrographs show
struotures resulting from various thermal treatments.

i
\
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THE CREEP STRENGTH AT 200°C OF SOME MAGNESIUR ALIOYS CONTAINING CERIUM, G. 4,
- Mellor and R. W, Ridley, Jnl of the Tnat. of Matals, v. 75, Apr. p, 679-692,

A number of the alloys were tested as cast, as rolled, and as rolled and
heat treated. Little advantage was gained by inoreasing the Ce sontent beyond

« Rolled alleys are markedly inferior to cast alloys unless they are
solution treated. Blight age hardening took plece in alloys containing 0.5-6% Ce.
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INFLUENCE (F TEMPERATURE ON THE STRESB’-:&TRAE: ENERGY RELATIONSHIP FOR CCOPPER AND

HEGKEL*COPPER ﬂam'f, Dﬁ Jt Mdam, JT!JMl Of Ems’ ?! 16 m‘). 10' oett
pos 727740, (AIME TP No. 2703E).

Results derived from tension tests of unneteched eylindrical specimens of
monel and oxygen~fres Cu &t strein rates 2 litile slowsr than those ordinarily
used in tension tests and at temperatures of =188 to 4165°C, 23 references.
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EFTECT OF PULSATING LOADS ON THE GCREEP GHARACTERISTICS OF ALUMINUM ALIOY 148-7,
. J. &njoine; Proc, ASTH, Ve 49, Pp. 78E=803,

This paper deseribes a ¢reep-rupture testing machine in which oscillating
and steady loade mey be applied. This machine was davelopad to check the ine
fluence of ad: a small oscillating stress to the steady stress in & oreep-
rupture teat. The results of & series of tests at 4L00°F of 14S-T aluminum alloy
specimens under an oscillating stress of 10% of the mean 8tress are reported,
The effect of this oscillating stress depends on the megnitude of the mean
stress. A possible explanation of the tests results is discussed,
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SIMULTANEOUS AGING AND DEFORMATION IN METAIS, J. D. Imbahng Jour. of Metals,
Ve 1’ No. 10,, Oct, PDe 702“703’ (AIME TP No. 26973)'

Constartt strain rate tensile tests, constant load oreep tests, and variable
strain rate tensile tests were carried cut on an age hardenable aluminmur alloy
%o determine the effects of simulieorneous aging and deformstion. The following
unususl deformation characteristics were observeds 1. discontinuous yielding
in a tensils test; 2, pertodio sudden extensions in & oonstant load orsep test;
3. fallure ever to underge gradual extension at & constant loady 4. unexpected
transients following a sudden rate change 3 5. an lhverse rate effect where
an increase in flow atress beyond the transient is required to maintain a smaller
Btrain rate.
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THE PROPERTIFS OF SAND CAST MANNESTUM~RARE RARTH ATLOYS, Thomas B, leontisg
Jour. of Metala, ys 1, Kﬁ; 12, Dec, PPs 968"‘933, ATHE TP, Ho. 272&‘

A1l the rare sarth netals investigated snhance the strengih, hardness, and
creep resistance of magnesium at room and elevated temperatures. The various
mognesivm-rare earth metals may be rated in the following order of decreasing
tenails properties at room and elavated temperatures and ereep resistance at
400 and 500%Fs 1. magnesium-didymium. 2, magnesium cerium~fres Misohmetal.

3. magnesiumepraseodymium-lanthamm, 4. mnagnesium-discimetal. 5. magnesium-
cerium, 6, magnesium-lanthanum. At 400°F the properties of magnesiuwm-didymium
alloys are 20% to 50% higher than those of magnesium-NMischmetal. The relative
effect of eash rare earth metal on the creep resistance of magnesium at 600°F
depends upon the composition level and, to s ceritain extent, upon the grain sisze.
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AVALYSIS (F THE TEMPERATURE COEFFICIENT OF SHEAR MODULUS OF ALUMINUM, T8ing Sui
Kej Physiesl Review, V. 76, No. §, Aug. p. 579.

The mxplicity end fmplieit contributions to the temperature coefficient
of the shenr modulus of sn eluminum orystal were investigated. It was found
that the explicityly temperature-depsndent term contributed more than one~-third
of the total temperature coefficient. This imdicates that the shear modulus
camot be regsrded as a function of only the volume, even in an approximate way,
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THE PLASTIC, CREEP, AND RELAXATION PROPERTIES OF METALS, A
. ' » Eo Ji A 1
Eng., V. 21, No. 239, pp. 2-8, 13. s ohnsong Airoraft

The high temperature behaviors of & low carbon steel and '
under complex siresses were investigated. Ihe creep strain a ;!elaar::im %gu?oﬁgy
the Mises-Henecky shear-strain energy criterion of yielding. Ix)'lrxe creep rete vs,
stress relation in its early and intermediste stages was in feir agreement with
the Saint Venant-Mises aquation whish asgumes the materisl to be isotropic.
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INFLUEKCE OF STRAIN RATE AND TEMPERATURE ON THE CREEP OF COLD DRAWN INGOT IRON,
¥William D, Jenkins and Thomas G, Digges; Jour. Resecarch Bureau Stds. V. 43,
No. 2, Ang. pPe 117=131, (BP 2013).

A study was mede of the effects of variations in both etrain rate and
temperature on the oreep characteristics ib tension of ecold-drawn ingot iren.
The third stage of oreep began without necking or without the presence of cracks
of microscople dimensions, but considerable nscking ocourred in all speeimens
tested to fracturc. The resistsnce to oreep in the second stage and the
resistance to fracturs increased as the test temperature was decreased. The
strese required to initiate fragture also increased as the strain rate increased.
The general trend was for the ductility at fraeture to increase with an increase
in the strain rate. The plastic extension at fracture decreased with an increese
in test temperature. The plastic extension et the beginning of the third stage
was less than about 1%, exeept in speclmens tested at ralatively high strain
rates or at a low tempsratwe. The fractures were predominantly trnascryetalline
in the tension tests with the different strain rates used at axi below 600°F,
and intererystalline at test temperatures of 700° and 800°F.
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TITANIUM . . » ITS PROSPECTS. L . ITB PROPERTIES, R. I. Jaffes and I. E. Campbell,
Iron Age, v, 164, July 28, p. 48-5l.

Also considers metallurgiosl concepts in slloylng and in applying the
material to high~temperature service.
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INITIAL INVESTIGATION OF CARBIDE TYPE CERRAMAL OF 80% TITANTUM.CARBIDE PLIS

20% COBALT FOR USE AS GAS TURBINE BLADE MATERIAL, Charles A, H ffman, G. Mervin
Ault, and James J, Gangler, National Advimory Committse for Aefonautics, Teoh.
Nots. Ho. 1836, NG.I‘- 49 P8 «

Performance 1n a guasi-service gas-turbine unit, Alloy blades were ussd in
the sane unit for comperison, Elevated-tomperature, short-time tensile, and thermal-
shock investigations were conduated on the ceremal material. Resulis were
sncouraging. 10 ref.
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DETERMIRATION OF PJATE COMPRESSIVE STRENGTHS AT ELEVATED TEMPERATURES, Geor
v. Heimerl amd Willism M. Roberts. National Adviso Comm. for A rom’ e
Mq Note. No. 1&6' Feb, 20 PpE. i or fe uuas,

Lossl-instability tests of extruded 758-76 Al-Alloy Fepgotions at stabilized
elevated temperatures up to 600°F. Results show that methods available for
caloulating oritical compressive stress at room temper-ture can be used at
elevated temperatures if the applicable compressive stress-gtrain curve is given.
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NICKEL~BASE ALIOYS FOR HIGH TEMPERATURE AP :
VoAl ot Apas ¥l PLICATIONS, A, C. Ouy; Trans. ASN,

Information is given on & new series of cast nickal=base temp
mierlals containing Al, Mo, and Cr as the prineipal alloying :ig:ants.mib:;zu
tost data st 1500°F show timt & mmber of the alloys in the series have higher
rup;m strengths than the best of the cobalt-base meterials now in use. These
alloys also have ekvellent oxidation and moderste fatigue strength. Although,
compired to cobalt~base meterials, these alloys have low elongation and immet
resistance, 1t is probable that they sre suitable for many industrial applicatiens,
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THE CREEP CHARACTERISTICS OF COMPRESSION MOLDED POLYETHYLENE, ©
. ) e R. Gobn, J. D
Gumings, and ¥. C. Ellisj Proc. ASTM V. 49, 1949, pp. 11%-1157. ’

Deta are presented on the ereep properties at vari
from 50 to 1000 psi. . ous stress levels ranging
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PHYSICAL PROPERTIES AT ELEVATED TEMPERATURE OF SEVEN HOT-PRESSED CERANICS,
James J. Gangler, Chester F. Roberds, and Jamea B, MoWutt; NACA Tech. Note.
No. 1911, July, 33 pp.

Presents investigation to determine elevated temperature short time tensile
strength, relative resistance to thermal shock, coefficient of thermal expansion
and dengity of seven ceramiss fabricated by hot~pressing, Ceramics are boron
earbide, titanium carbide, zirconium carbide, 85% silicon carbide glua 15%
boren carbids, magnesiwm oxide, zircon, and stabilised zirconia. Iitanium
carbide was the most promising of the seven ceramics for posaidle gas-trubine
application beceuse of high tensile strength at elevated temperatures and its
superior resistance to thermal shock.
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OF THE EXTRAPOLATION OF SEORT TIME STRESS RUPTURE DATA, Nicholas J, Grant
and Albert G. Buoklin, American Scolety for Metals, Preprint No. 18, 33 pps.

A’ large number of stress-rupture tests was nade on alloy 8-590 at
1208-1900°F and on S8-816 at 1200~1500°F, Rupture times varied from 3 sec.
Yo 26,000 hrl The validity of straight lines in the log-log and semi-log plots
of sirese va. rupture time and of stress vé. minimum ereep rate is examined on
the busis of these tests. Suggests method for predicting long«time performance or
performanse at other temperatures based on extrapolation of instebility points
clearly shown in log-log plots of rupturs data. Date are anslysed on the basis
of the chemical rats processtheory. A valus of *Irus elongation® is determined
from siress-rupture tests » Which appears to establish duotility ohanges as a
funotion of increasing time or decreasing strqin vats at a given temperature.
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PUNCAMENTAL EFFECTS OF AGING ON CREEP PROPERTIES (F SOLUTION-TREATED Lowd
CARBON #~155 ALLOY, D. Ne Frey, J. W, Freeman, and A. E. White, NAGA Toch, Note,
No. 1940, Aug. 73 pp.

An experimentel procedure ie desoribed which is hellaved sukbable for
establighing the fundamental mechanisms by which processing, heet treatment, and
¢hemlcel composliiion control the properties of alloys at high temperature.

The method relates microstructmres and x-ray diffraction characteristies after
various prior treatments tc oreep and rupture test properties. Results are
glven for application of the method to solution~treated and aged low-carbon

ﬁ;lgg@ a%%'oy ard correlation with short~tims crsep and rupture characteristies
at {00
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THE INELUENCE OF (ONDITIONS OF HEAT TREATMENT AND HOT-COLD WORK ON THE PROPERTIES
OF LOR~CARBON N~l55 ALLOY AT ROOM TEMPERATURE AND 1200°F, J. W. Preemau, E. 2.
Reynolds, D. Ne Froy, and A. E. White; Proc. ASTM V. 49, pp. 618-645.

From tension and rupture tests the following data were obtained: yield
etrength range at 0.02% offset at room demperature, 30,000 to 134,000 psij
rupture strength range at 1200°F, 40,000 to 60,000 pad at 100 hrs.; 35,000 to
56,000 psi at 1000 hrs. to an estimeted 600,000 hre., depending on the treatment
of the specimen. These ranges, resulting from varistions in thermal and mechanieal
treatment, are greater than those which result from veriations in composition.
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A STUDY OF EFFHECTS OF HEAT TREATMENT AND HOT COLD WORK ON PROFERTIES OF LOW
CARRON N~155 AL;»O!" Je . Freeman, E, E. Remldﬂ, Dﬂ. N. ?my’ and A, E, m’litﬂ,
RACA Teh. Nah, No. 1867' hy 61 PPe

ical properties at room temperature &nd rupture test characteristies
at 1200°F were used as a criterion to evaluate the effacts of systometic smariae
tions of solution treatments, aging treatments, and hot-cold work on the properties
of bar stock from one heat of low carbon N=155 alloy. On the basis of the yield
strength for 0.03% offset at room temperature, and rupture properties at 1200°F,
standerd type treatisents that are best for the alloy could be set up.
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80ME NEW DATA ON THE PROPFRTIES OF WROUGHT TITANIUM, F. B. Fuller, Meotsl Progress,
V. 56, No. 3, Sept. pp. 348~350,

Tension and compression data cbtained at various temperatures s and ineluding
yleld strength, elongatlon, and modulus of elasticity values, are supplied for
(1) snneled and (2) cold rolled titanium sheet znd bar stook rolled (a) longitudinally
and (b) trensversely. Hardness, impact, ami fatigus deta are &lso furnisied. '
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NACA AND OFFICE OF NAVAL RESWARCH METALLURGICAL INVESTIGATION OF TWO LARGE
FORGED DISCS OF 6~590 ALLOY, J. W, Freoman and Fowmard C. Cross, NACA Tegh,
Note, No. 1760, Feb. 63 pp.

Properties of large forged discs of S=590 alloy at room tempe rature,
1200°, 1350° and 1500°F were studied to determine the level of properties
obtainable in forgings required for rotor dises of gas turbins. One disc
was aged after forging; the other, solution treated and aged., A4 limited amount
of testin was done on the solution treated disec prior to aging., Results are

glven for tensile, impaot, rupture, time deformation, creep, and structural
stability tests.
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CREEP AND STRESS-RUPTURE INVESTIGATIONS ON SOME ALUMINUM ALLOY SHEET METALS,
J, B, Dorn and T, E. tietz; Proc. ASTH, V. 49, pp. B15=833.

Increased interest in the elevated temperaturs propertiss of aluminum
alloys prampted investigations on the creep ami stress-rupture characterisiics
of 3S-Hl2, 35-118, 528=H32, 525-i38, £18«T6 and: 243~T3 (ASTM Designation
Mm-H2, M-H8, Grl-H38, 0521-T6 and CGRL~T3 respectively). From 90°F to
400°F the abows ssquence of slloys was found to be the order of imoreasing
resistanse to creep and stress-~rupture. Cold re¢lling appears to have & bene~
Pi0ial effsct on ths cresp resistance and the time to rupture.

The data for 38-HL2 and also 35-HI8 were n:ﬁlyzsd in terms of Hollomon's

theory of creep, but the theory did not correlate well with the experfmertal
facts,
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ELEVATED~TEMPERATURE PROPERTIES OF SEVERAL TITANIUM CAFBIDE BASE CERAMALS,
George C. Dsutsch, Andrew J. Repke, and William G. Lidmany NACA Tech. Note.
Hoe 1915, Jtlly, 47 PPe

The elevated-temperature propertiss of titanium esrbide base ceremals in
the temperature range of 1600° to 2400°F were investigated to obtain informatien
on the bonding mechanisms. The compositions studied were titanium carbide plus
55 10, 20, and 304 by weight each of tungsten, molybdenum, and cobalt. The
properties investigated were density, tensile strength, modulus-of-rupture strength,
coefficient of linesr expsnsion, and oxide-coating composition and structure.
On a strength~to-weight ratio basis, ceremals appear promising as gas turbime
blade materisls in the temperature range of 1600° to 2400°F.
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OFFICE OF NAVAL RESEARCH RID NACA METAILURGICAL INVESTIGATION OF A LARGE FCRGED
510 OF IHCONEL X AIEIOI, Howard G. (rosap NACA Tech. Note. HQ. 17'70, April 3 PP«

Proparties of a large farged dise of Inconsl-=Y alley were determined for
the solution-treated and aged conditions at room temperature, 1200°, 1350, and
1500°F. I cluded are results of temsile, impact, rupture, time-deformation,
creep and gtructural siabilliiy tssts .
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OFFICE OF NAVAL, FESEARCH MDD NACA METALLURGICAL TNVESTIGATION OF A LARGE FORGED
DISC OF 3«316 ALIDY, Howard Cross and J. W, Freemany NACA Tech, N,te, No. 1765,
Yoo 45 ppe

Properties of larges discs of 8«816 alloy have been determined for both the
as=forged and aged condition and the heat~treated and aged condition by means
of stress-rupture ard creep tests for time pericds up to about 2000 hours st
roam temperature, 1200°%, 1350° and 1500°F. Bhort~time tensile test, impact
test, and time=deformation characteristics are inoluded.
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A NEW LOW ALLOY STEFL FOR HIGH TEMPERATURE USE, George F. Comstock; Metal
Progress, V. 56, Yo, 1, July, pp. 67-71.

United States 1949

¥hen boron and titanium are addsd to a soft steel, it quenches out to B-85,
and this hardness is even inecressed by long stay at 1100°F. No trace of graph-
4tization was found after 10,000 hr. at that itemperature. Stress~rupture tests
indicate 1000 hr. 1ife at 1000°F and 50,000 psi. Boron and titantum (or columblum)
additions are alse found to improve the stress-rupture properties of 3% chromimm
gteal and 18-8,
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FRIMARY QQREEP IN THE DESIGN OF INTERNAL PRESSURE VESSELS, L. F. Coffin, PB. Shepler
and ‘Gn hﬁmiﬂk] Jour. ‘ppliﬁd *Ghn’ Y. 16’ gepfu PP 29241,

Thici;-wansd eylinders are tested under hydrostatic pressure at high tempera-
tures. The permanent sirains resulting from primary creep are compsred to those
due Yo secondary crepp. It is concluded that in the design of pressure vessels
for short 1ife, consideration of ela:tic conditions and primery creep is essential,
while for long life, secondary oreeq analysis is sufficient.

( .
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SOME CBSERVATIONS ON THE RECOVERY OF COLD WORKED ALUMINUM, T. V. Cherian,
P, Pietrokowsky, and J. B, ¥orn, Jnl of letels. Trans. v. 1, Dec, Trans.
of the Aper, Inst. of Mining and Metallurgicsl Engineers, v. 185, p. 948-956,

Bffects of recovery on various physical and mechanical properties
have been extensively studled. Bere effecte on the true stress-sirain curve
were investigated., Effeots of different temperatures arnd presirains on
28~0 aluminum. >yps types of recovery designated as "meta" and "ortho" were
distinguished, indicating that the work hardened state is characterized
by &t least two essentially distinct types of imperfections.
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HIGH TEMPERATURE PROPERTIES OF TITANIUM ALLOY CASTINGS, P, H. Brace and W. J.
Hrford, Metal Progress, v. 55, Mar. p. 362-363. '

Results of creep-rupturs and tensile tests on alloys containing 30-50%
or more of high-melting m teriala. #Alloys comparing favorably with comventional
high=~temperature materiale and considerably lighter were obtained. Bsst yleld
shtrengihs were cbtained with Ti-Or base {(R0=40% Cr) alloys contaiuing Mo and W
in 4=1 stomic ratioe.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Ralease 2003/12/04 : CIA-RDP80-00926A803100040001-4

s L
Voo e

mted sta'baﬁ 194,9 . (a1 “ u Y v; MZ

THE APPLICABILITY OF CERAMICS AND CEREMALS AS TURBINE~BLADE MATERIALS FOR THE
NEWER AIRCRAFT POWER PLANTS, &, R. bobrowsky; Trans. ASME, V. 71, Aug. pp. 621-629.

Ceramics and ceremsl materials have been investigated for use as turbine-
blede materials for airoraft gas tarbines., Tensile, flexurs, thermal-shock,
and oxidation date for these materials at tamperatures up to 2400°F are presented.
It was found that several ceramlcs and ceremals possess excellent tensile proper-
ties at high temperatures, and that carbide base materials possess good thermal
shock resistance and operate cooler than most high-temperature slloys or cxide-
base materials. Although cersmios and ceremals have cperated as blades in gas
turbines at temperatures aboye those in service uss with alloy blades, mpeeds
were lower and lives were shorter than those of alloy blades.
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CREEP (F TITANIUM AT ROOM TEMPERATURE, Heinrich Adenstedi; Matal Progress V. 56,
Ho. 5’ KW. PDe 658-660-

Tensile and ereep data sre presented for amealed titanium sheet and celd
rolled titanium sirip at room temperature. The minismum creep rates of titanium
~ars compered to those of other structural metals, It is seen that the annealed

titanium sheet showed the highest tendency for creeps In eold rolled titanium
strip, a load equel to 80% of the yleld strength produces a creep rate of
0.0001% par 1 M., while loads of only 50 to 60% of the yleld strength give the
sans oreep rate in the annealed material. An unfavorable prope:ty of pure tit-
snium 15 revealedj dangerous pecondary treep is in evidence even with loadings
which are below the yleld strength. However, slloying and heat-treatment may
improve ereep properties.
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THE INFLUENCE OF VIBRATION ON THE CHEEP OF 1EAD, J. Neill Oreenwoods Proa. ASTN,
v. 49, ppe #34=856,

Oreap tests on two industrial (very pure) leads and two lead €l loys, one
gontaining 0.027% Ag and theothe 0.07% Cu have been mada undar condtitions
whereby a gentle 50 cycles per second vibratien was superposed on direet tensile
stress. The stresses were betwsen 100 and 350 psi. It is shom that vibration
ingcreasea the rate of creep and 8lsc acceleratas the recrystallisation under
stress, During recrystallizstion the ereep rate inoreases considerably. Without
vibration the industrial lead will recrystellize afier an extension of 4 to 5%
whereas, wi h the vibration superposed, this will osour after 2.5% extension.
The grein sizd increases considerably during this process. It is showm that
under certain conditions the oreep rate of lead een be increased by the presence
of 8ilver., The effect of copper is affected by the degree of dispersion; the
finer is the dispersion, the more the c reep rate is lowered. Both alloying
elements reduce the susceptibility of leed to recrystallisze under stress, at
least up to 15% extension. Annesling lead at 120°C for 24 hr. stabilized the
orystal grains, redues the creep rate under given conditions, and reduces
the susoeptibility to recrystillisation uhder stress.
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'STSELS FOR ELEVATED TEMPERATURES SERVICE, U. 8. Steel Corp. Pittsburgh,
(book}, 87 pgs.

Generul prineiplss of behavior., Test methods and laboratory techniquas.
Tabular and graphlcal date on mechanieal properties of 21 steels covering a
wide varidy of chemicel compositions. Testing facilities of U. 3, Steel Corp.
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ATR CONDITIONING CUTS OUT CREEP TEST COMPENSATIONS, Staal, v. 125, Jaly 4, Pe 95.

Creep-testing mohimse and testing procedure in an aireconditioned room
held &t constant temperature at the research laboratory of Kstional Tube Co.
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A SIMPIE CONSTANT-STRESS CREEP TEST, J. C. Fisher and R. P. Carreker; Jour. of
Motals, V. 1, No. 2, Feb. p. 178 {ATME Tech. Note No. 10E).

The use of & "V® shaped spscimen supported at its ends and loaded at the
vertex of the angle is advocated for constant stress arsep tests. The angle
at the vertex of the "V" should be approximately 90°. This method for cbteining
constant stress is especially suited to the tesiting of small wiges, bui may
easily be extended to rods of any dlameter through the use of a suitable grip .
which serves as ths vertex joining two identical rods forming the legs of the "V%;
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MECHANTCAL TESTING AT HIGH TEMPERATURES, H, B, Oresham, Metal Industry,
Yo 75, Dac. 2, Do Ay s T 7

Hothods and equpment.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



- Approved Fordgelease 2003/12/04 : CIA-RDP80-00926%003100040001-4
Unkted States 1949 e (v,

MECHANICAL TESTING AT HIGH TRMPEPATURES, H. E. Oregham, Metal Industry, v. 75,
Dec. 2, Pe 4?1"4740

Methods and equipment.
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MECHANISM OF CREEP IN METALS, G. R, Wilms wnd W, A, Wood; Jour. Inst. of
kt&lgi Ve 75’. :HO&//;'S’ API‘:J.’ PD« 693-7060

The difference between the high temperature defarmation mechanism and thet
at room tempsrature depends on the stralm rate. At room temperature the mechanism
consists of ‘slip and of the breakdown of the grains to crystdlites (so called
mosalc blecks)s at higher temperatures and lower strain rates s this mechenism
is overshadoded by the disseciation of the grains into fairly coarse units,
flow being due to the motion of thesme units within sach grain., These units
are cdlled cells so as to differentiats them from crystdllites. The influence
of strain raie and of temperaturs on the cells was determineds the motion of the
cells tekes place without reference to specific slip planes. The x=-ray technique
used 18 very sensitive; & 10° difference in the orientation of the cells would
show up as 180° on the x-ray film; thersfore the aetual difference in orientatien
of the cells (which is less than 1°) 1s easily measurable. Most of the deforma-
tion takes place near the eell boundaries, and since the cells are relatively
large, 1little strain-hardening takes place s 8nd we have quasi=viscous creep.
When erystallite formation mwedominates, we have transient creep. In actusl
proactice we have s combination of the two mgchanisme, one or the other predom-
inating depending on the temparature and strain rate conditions.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Reflease 2003/12/04 : CIA-RDP80-00926A003100040001-4

~

England 1049 |\ g0y

THE PLASTIC BEHAVIOUR OF SOLIDS, Andrew ¥eCancs, Jnl of the Iwon and Steel
mtiﬁutﬁ’ Ve 163’ Nov. pe 241=249.

Fourth Hadfield Memorial lecture dlscusses the theory of plastic exten~
slon, indiocating disagreament with the von-Mises<Hencky view that the plastic
stage 1s marely a degene-ated elastic stage whose behavior canbe formmlsted
by an extension of elastioity theory. Equations derived from the author's
theory were tested by work on steel, Cu, Al, Pb and non-metallics. Includes
varistions in plastie behawior; brittleness and plasticity; behavior of
rubber; and creep under constant load. 19 ref,

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Re&lease 2003/12/04 : CIA-RDP80-00926A0803100040001-4

P s e a2y
Ao O e 6 -

ENGLAND 1949

THRMAL STRESSES IN TURBINE BLADES’ M, J. Iighthil) and F, J. Bradshaw; Phios.
Hag. V. 40, No. 306, July, ppe. 7780,

A theory of thermal stress in turbine bldes is developsd on the assumption
that at each point of the blsde planform the stresses ere spproximately those
thet wuld be set up in a free infinite slad of uniform thickness equal to the
blade thickness at that point. Consequence of the theory are that in cooling
the maximum stress ocours at all times near the position of maximum thicimess,
but that in heating the largest stresses are initially near an sfge, though
sx time goes on their position moves toward that of maxdimm thickness, and their
magnitude increases. Maximum stress is inversely proportional to thermsl conduc~
tivity for the lower heat transfer rates, but is less sensitigze to it at highar
rates.
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THE CREEP OF METALS

, AND ALLOYS, E, g, | |
162 pp. (book). =, 8tanford; Temple Fress, London, 1949,
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England 1949

- MRTAILIC CHEEP AND CREEP RESISTANT ALIOYS, A. H. Sully; Interscience Publishers,
Inc., New York 290 pp. (book).

The measurement of metallic creep is described, and the characterlatics of
crecp curves are discussed. The characteristics of deformation of metals and
the physieal theory of creep are both outlined in some detail. An analysis
of the metal lurgical factors as they affect the creep properties is presented.
The creep of both ferrous and non=-ferrous alloys is treated in detail, and the
development of creep resistant materials is traced.
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THE MECHANISM OF DEFORMATION IN METAS, WITH SPECIAL REFERENCE 70 CHEEP,
W, &, Wood and W, A. Rachinger, Jnl of the Inst. of Metals, v. 76, Nov.
B 33?“253¢ )

A study was made of shanges in crystalline structure produced at variocus
temporatures when a metal was subjected to the slow rate of strain typiesl
of oreep process and also to the relatively rapld rate associated with
erdinary mechanical testing, MNeasuremsnts were slsc mads &t the same time
of stirength under variocus conditions of deformation. The object was to
investigate the reletion of deformation by creep to that by slip. Results
show that the grains develep & sub-structure of a size determined by tempera-
ture and rate of strein. The mechanism of defomation changes from slip to
orgep &8 the elemente of the subestructure exceed a certdin sise.
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THE EFFECT OF INSTANTANEOUS PRE~STRAIN ON THE CHARACTER OF CREEP IN LEAD
POLYCRYSTAIS, A, J. Kennedy; Proc. Physiosl Soc., V. 62, No. 356B, Aug. pp. 501-508,

The extenwionwagainst-time curves of lead wires that have been subjected
to rapld strain just befm/'e the experiment may be expressed by the Andrade
creep equation 1wl (1+4Btl/3)exp(kt), using the same constants as those which
satisfy the creep of the metal under the seme constant stress, but with the ¢
valus associated with (3 replaced by {t+t,),; where t, is a constant for & givenm
experiment, its value increasing with increasing prestrain. ¥hile for prestrains
less than 10% the value of k is unchanged by the prestrain, for greater prestrains
the k-flow is also modifisd and appears to approach more neerly to a linsar
variation with stress.
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Englard 1949

CREEP AND RELAYATION OF METALS AT HIGH TEMPERATURES, Engineering, v. 168, Sept.
Ps 237+239. Condensed from ®The Relaxation of a Chrome-Molybdenum Bolt Steel at
Revated Temperatures™, and the *Relaxation of Two Low-Darbon Steels at Elsvated
Teups raturea®, both by 4. B, Johnson, British Electricsl and Allied Industries
Research Associstion. Reports J/T14/ and 145,

Anglyses efifects of some of the factors whish might influence creep at
high temperatursa, Validity of the anulysis was ohecked against the resmlts
of relaxation and normal ereep tesis carried out at National Physisal Laboratory,
&t temperatures up to 525°C for periods up t0 nearly two years. Results indicate
that within the range of conditions ap-lied, normal creep propertiss should not
be used to prediet relaxation charseteristics; and that the time and strain
hardening theories of oreep considered are not entirely sstisfsctory.
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England 1949

SELECTING STEELS WITH HIOH CREEP STRENGTH, Steel Processing, V. 35, Mar.
Pe 143=044 (reprinted from Machanical World, London).

A gengral discuasion.
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THE EFFECT OF ALLOY ADDITIONS ON THE CREEP STRENGTH OF ZINC, F. Pawlok; Sheet
Motal Industries, V. 26, No. 262, pp. 303-308, 318,

The effect of ccbalt, nickel, iron and manganess on the creep strength of
zino,.
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THE CREEP STRENGTH AT 200°C OF SOMF MAGNESIUM ALLOYS CONTAINING CERIUM, G. A.
Msllor and R, W, Ridiey; Jour. Inst. of Metals, V. 75, No. &, April, pp. 679-692.

Cresp tests on oast, rolled, and rolled and heat=treated 0-2% cerium
gontaining magnesium alloys (with or without manganese) under & siress of 2
tons/sq.in. at 200°C reveal that rolled alloys are weaker than cast alloys,
unless they are sclution treated. Additional cresp resistence is observed in
alloye containing about 0.5% cerium; this ie due to mge hardening. Optimum
‘eonditions are cbtained with 1.5% cerium, and cerium in excess of 1.5% or in
amounts less then 0.5% does not contribute wubstantially to the properties.
These alloys have low 0.1% proof stress of about 5.7 tons/sq.in. at room
temperature, and an ultimte strangth of about 12.4 tons/sq.in,
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TEMPERATURE AND METALS, NOTES ON THE EFFECT OF TEMPERATURE ON OERTAIN PROPERTIES
OF METALS WITH PARTICUIAR REFERENCE T0 CREEP. (Continued) F. C. Lea, Edgar Allen
xﬁ“, Te 2&, &ug:r Pe 354"‘3’60

TEMFEFATURE AND MBTALS, (Concluded) Bdgar Allen News. v. 28, Sept. 1949,
p. 380341, S

Noted on the effect of temperature on certain properties of metals with
particulayr referance to creep.
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- , . 188
EHAVIOR OF @AST STE-L AT ELEVATED TEMPERATURES, A. E. Johnson, Enginser, v. .

© Aug. 19, 1949, p. 189+191) From British Electrical and 11ied Indnat?u

" Reseoarch Assooistion Report J/T 137. "The Behaviour of a Nominally aotrgpio

0.17% C Cast Steel Undar Combiged Stress Systems at Elg vated Temperatures”.

y PN trese~
About 80 tests consiming of pure tensile, pure tordion and complex s

creep S:ata (the latter under various combinations of simple tensile and torsion
strepses) at 350, 450 snd 550°C. Extensive mathematical analysis.
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THE CREEP OF A NOMINALLY ISOTROPIC ALUMINTM ALLOY UNDER COMBIRED STRESS
SYSTEMS AT EIEVATED TEMPERATURES, A, E. Johnsons Metallurgla, V. 40, No. 237,
Jul"g PPy 1235=-139,

e purpose of the present investigation was to examine the mature of the
greep Eroparties of an initially isotropic cast slumimm alley at temperatures
of 150° and 200°C., and under general stress systems.. Some forty to fifty
tests consisting of pure tensile, pure torsion, and complex stress creep tests
{combinations of simple tension and toriion) have been performed. The results
have besn anlyzed, and equations for the stress~strain relatipns for the aluminum
alloy over the temparature rangs concerned have been derived..
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England - 1949

THZ RELAYATION TEST IN TERMS OF CREEP AND CRERP RECOVERY, E
Memlul'gi:ﬁ."r. 39;[&;)!-. Pe 291=297. VERY, E. A. JOhnSon,

An eaffort to ascertain the relative importance of oreep recove
between the relaxation test and norme) treep tests. Rélmgian teag ;;o; Lk
relatively high and relatively low initisl total ptrains were made on & 0.17%-C
ate_e'.?. a% 445°Cy, and on a Cr-Mo steel at 485%C. Estimates of oreep i-eccvasry
during the relaxation test wers mede by completely umloading the specimen at
mwm; during the test. Adjustment of measured ¢reep rates was made to
&llow for effscts of nmegative reoovery strain; and modified relaxation-oreep
raetes were ocompared with rates computed fyrom auxiliary ereep tests.
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England, 1949 Com

THE TNFLUENCE OF CALCTUM ON THE CREEP CHARACTERISTIOS OF LEAD, Jv Meill CGreerwood
and J, H, Caley Metallurgis, V. 39, No. 233, March. ppe 241=345

L

The addition of mmll amounts of caleium to lead results in a merked
reduction in the creep rate, anddthough there are indicatieons that aging cocurs
after rolling, caloium lead still shows to advantage comparsd with pure and
copper leads The age hardening which occurs during the 10 hours after quenching
has apparently little effect on the long-term creep resulta. Thers are certain
technicel difficulties with caloium lead, but these need causs 1ittle or no
trouble, provided they are anticipated and the conditions adapted accordingly.
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England 1949

: ; : i J» Neill
TR INFLUENCE OF VARIOUS FACTORS ON THE CREEP OF LEAD ALLOYB,
Oreeimood and H. J. Colej Metallurgia, V. 39, No. 231, Jan., pp. 121-126.

rded. The
sults of same creep tests on a number of lead slloys are reco
axpar?;enta , which have been in progress more than t.eg years, are concerned
with the influsnce of steady stress at 20°C and at 50°C on alloys containing
respactively copper and silver, and also the influende of steady siress ;ﬂara-
tion and previcus heat~treatmeni on alloys containing respectively 0.075
copper and 0.03% silver.
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THE TENSILE STRENGTH OF TITANTUM AT VARIOUS TEMPERATURES, R. L. Bickerdike and
D, A, Sutoliffey Metallurgla, V. 39, No, 234, April. pp. 303~3C4.
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England 1949 Lowwne
TEMPERATURE AND METALS, F. C, lea, Bdgar Allen News, v. 28, kuly, p. 325-329.

Effact of temperature on vertain properties of metsls with mriioular
referonce to creep. Creep testing squipment and typical data. (To be
eontimed),
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PREPARING THIN SPECIMENS FOR CREEP AND TENSILE TRSTING, Paul Feltham; Metal 1
Ve &1, Nos 241, P. 60, s 3 urgie,
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England 1949 Lo @

;N ;.Ui‘gll&i‘Igr RESGRDIEG APPARATUS FOR THE STUDY OF FLOW AND RECOVER IN METAIS,
> . C. ?; ade, and 4. J. Kennedy; Proc. Phys. Soc. V.62, No. 3598, Nov.

An apparstus is deoribed which records cortinuously on
'bhe extension-against~time cuwrve of & metal wire crmapingr undzge ?tg:f “the
mta:g time soales sre recorded on the paper &t the same time as the extension
ol formation of the paper during development and drying does net affect !
by th;:c:rgy of the record, which allows an extension of up to 10 om, to bs read
Tithdn 0.0 mme The apparstus also automa tically removes and restores repeatedly
slred, the load at times which can be get before the start of thn’oxperhent.
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England 1949

QREEP, F. S. Wekefield, Machinery Llo:rd (Overseas Edition), v. 21, Sept. 24,
Pe 68""69’ Ti=3s

- Phenomsnon of creep, its testing, end practical spplieations of ereap-
test results,
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England 1949

OREEP IN METALS AND METHODS OF CREEP msnm M. Rgndsgll, Machinery (London),
Ve 74, Jum 9, Pe 7‘72‘?73'

Typioal gresp~rate vs, stress and oresp vs. itim ocurves.
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England 1949 ,

QW ()k ’
COMPHESSION CREEP TESTING, A. H, Sully, Metdl Tndustry, v. 75, Dec. 9
2 D= 491"'4‘920

‘New typs of spparatus designed for siresses up to 10 tons per 8q. in.
and tenpematures up to at lesst 1000°C. “yplcal results.
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INFLURNCE OF STRESS OONCENTRATION, SFEED OF LEFOIMATION, AND TEMPERATURE
ON THE RUPTURENG STRENGTH OF STEELS, L. “Ywessier and R, Castro. Engineers!
Digest v. 10, Oct. 1949, p. 350-354; Dec. 1949, p. 412-414. Translated
and condensed,

Previously abstracted from Revue de Metmllurgle.

{Mechanical Behavior of Isotropie Riycrystalline Matals Anslogy of Brittleness
Factors), Revue de Metsllurgle, v. 46, Aug. 1949, 3. 517-536.

Tnfluences of thrse essential paramsters of elastic and plastic deformation
(separately or combined) were studied for isotropic metals, especially steels,
Thess paramaters arei state of siress, characterized by index of triaxiality,
raciprocal of the temperature of deformation, and rate of deformation. Thay

are designated ss "britileness factors". 22 ref.
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PRQP?RTIE OF ALUMINUM ALIOYS AT TEMPERATURES CLOBE T0 THAT OF THE SOLIDUS
{In French), ¥. ¥. I. Pumphrey, Fonderis, Nov. p. 1807-1816.

Mechaniosl properties were investigated for pure Al and Al alloys with
Cu, 81, and Fe near the solidus temperature. Tendenoy toward arack formation
8t temperatures above the solidus was determined for various concentrations
of slloying elements. 12 ref.
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ON THE INFLUENCE OF PLASTIC DEFORMATION ON THE MODULUS OF EIASTICITY, Pierre
Laurent and Wichel Eudier; Comptes Rendus, V. 228, No. 3, pp. 225-226.

_ The effect of oreep on the modulus of elasticity. Experiments on 9.7%
Cu-gluminum alloy reveal that the modulus of elasticity is decreased by oreep
at room temperature; the modulus drops in value as & function of time. Since
the slloy is stable, and since the change in orientation of the grains is negli-
givle (at loads of approximately 12.8 tons per 8q.in.), it is concluded that the
deeresse in the value of the modulus of elasticity is due to the interaction of
the forces between the grains as a result of the applied load.
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France 1949 / 9

/]

CONTRIBUTION A L'ETUDE DE IA ‘FEARTION ENTRE LA STRUCTURE MICROGRAPHIQUE
ET LA RECISTANCE AU FLUAGE, / INTLUENCE DE L& CHARGR. Contribution to the
Study of the Relatdonship Between Mii rostructure and Creep Strength. In-
fluence of the Applied load) Georges: Delbart and ¥ichel Ravery. Comptes
Rendus (France), v. 229, Oct. 17, p, 759=-670.

Investigated for g.6% Cr, O. 6$ Mo steel with particular emphesis on
the relationship betwgen rate of creep and load applied at a given temperature.

i
B
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France 1949

CREEP OF ALUMINUM ALIOYS, (In French), R. Chenigny snd RE. Byre, Revve de
mtﬂlﬁrgi&, Ye 46, Oat. Pe 682686,

A study of the fundamentel charscteristios. Method of investigation
and data, _
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France 1949

FERRITIC STEEL F(R GAS TURBINES, G, Wood and J. R. Rait, Revue de Metallurgle,
Ve 4&’ Jurse je 386"398- .

A serdes of alloy stecls was comparatively investigated ineludéng some
auwtenitic steels. (To be continued).
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Germany 1949

DIE MECHANISCHEN EIGENSCHAFEEN VON TITANLEGIERTEN BLECHEN NACH LUFTARKUHLUNG
AUS DER WALZHITZE (The Meghanical Properties of Titaniwm-Containing Sheets
After Air Quenching From Rolling Heat) Pster Bardenheuer and Wilhelm Anton
Pigoher, Archiv fur das Eisenhuttenwesen, v. 20, Sept. Oct. p. 313-322.

Threeo test steels (0.4~1.2% Ti and 0.10%C) were melted in the electrio-
arc furnacej and one steel with 0.6% Ti in the openhearth furnzce. They
were rolled at different temperatures to 20 and 12 mm. thickness. Mechanioal
properties were determined at room temperature, 350 and 500°C. MNacrostruotures
and outer appearances of test samples.
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Germeny 1949

FEAT RESTSTANT CAST IRON, Gerhard Clas and Karl Houben, Die 4
Ve 36 (new mer, v, 2) m;; p. 131~138, 1 Houben, Die Feus Olesserei,

931,& mein b i

| ypes of thermal stresses as well as the resulting physicow

:Egmégal 'zigao’b;nns. The thermsl behavior of cast irens alloyed ui:!ya! Cr, AY
. . rail.
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DAUERVERSUCHE AN SCHRAUBENFEDERN {Long=Time Tests on Coll Springs) Max
&mﬁﬁl, Stahl und Eisen, V. 69' Snpt- 29, P Ti2=T713.

Test results on alloy and carbon-steel springs. The tests were made
at room temperature and at 250°C.
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i RBS GVERSUCHE AN CHROM-NICKEL ~MOLYBDAN, CHROM-MOLYFDAN= und
g%ﬁ?m@%%&mn IN DER WARME AND KALTE (Tensile and mtgzorﬁaat
Pegts on Chromium«~Nickel-Molybdemus, Chromium-Holybdenum and mdm}‘;i woh
Vanadium Bteels at High and Low Temperaturas) Anton Pomp andaAl
Arohiv fur dae Edsenhuttenwesen, v« 20 Bepte~Oct. P« 323~3? .

‘ - tigated to determine
hundred forged and annelaed specimens were inves

diffegzeen between the recently developed alloys and those made in earlier
yoars. 17 ref.
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CREEP STRESS EXPERIMENTS ON SEVARAL UNAL BASIC BESSEMER STEELS AND HIOH
ALLOY HPAT RESTSTANT STEELS AT 500~000°C, ®nton Pomp and Alfred Xrisch. Archiv
fur dag Elsenhuttenwosen, v. 20, Mar-Apr, p. 135-134.

ha creep~stress resistance of the above steals wes determined by seversl
different methods, under nine different conditions, amd for periods axceeding
1000 hours. the varison methods and the resulte sre critlcally evalubbed.
53 ref. :
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' r 5 HEIR TENDENCY TO
' NGTH BEHAVIOR OF LOW ALILOY HEAT RESISTANT STEELS ARD T -
gﬂ%ﬁﬂ? FRACTURE, K. Richard, Arvehiv fur Metallkunde, Ve 3, ¥ay, p. 157-164.

' 1y e . fotigne-stressed heat
i1tica sxamines the customary methods of testing fa
rsaiazint atﬁ{s. Causes and remedies for brittle fracture as well :: *hheiru
relationship to other propertles of steals., The need for long~time testing
gtresged., 22 ref.
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: CHROMT UM=~MOL.YBDENUM
TENSTLE AND NOTCH IMPAGT TESTS ON GHH?HIUM*!{IGWK%’IBDEM.
ANT CHROMTUM-VANADIUM STERLS AT HIGH AKD IOW TENPERATURES s Anton Pomp and Alfred
Kriseh, Arehiv fur das Eisenhuttenwesen, V. 20, Sept. Uct. p. 323-328.

' ted to determine
One hfundred farzed and annealed specimens were investiga
dif ferences batwaen the recently developed alloys and those mede in sarlier
yoars, 17 ref. -
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Germany 1949

THE BEHAVIOR OF STEEL AT ELEVATED TEMPERATURES; SURVEY OF THE LITERATURE PUBLISHED
IN ;‘gﬂ;‘. %@ 1944=47), {Gonoluded), Anton Pemp. Stahl und Eisen, v. 69, May 12,
P e .

19 ref,
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 Germany 1949

THE HEAT RESISTANCE OF THE LIGHT METLAS, A. Schimmel, ATchiv fur Ketalliunde,
ve 3, June p. 212-213,

The properties snd treatment of heat resistant Al slloys and methods
of testing their strength properties at elevated tempsratuwres.
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RYSTEM OF THE RELATIORSHIPS OF THE HIGH-MELTING HEXAGOHAL METALS TO MAGHNESIUM;
HICH-TEMPFRATURE AILCYS BASED ON Mg~Th~Zr. (In ﬂemn). F, Sauerwald,
Zeitsehrift fur ancrganische Chemie, v. 258, Mey p. 296~306.

: The alloyability of Be, Cr, Ti, Zr, Mo, Hf, W. 0s, Th, and U with Mg
was investigated. It was found thmt ¥, Zr, Os, and Th can be readily com~

bined with Mg. MNg-Th~Zr-Ce alloys are not only highly heat resistant but alse
have the highsst known creep~streas resistance of sll Mg-base alloys. 11 ref.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approvéd ForBelease 2003/12/04 : CIA-RDP80-009264003100040001-4

Germahy 1949 ey

W‘I'ERIEXATIOH ¢oF TH: OREEP SBTRENGTH OF FERROUS AND ﬁORFERRQ?JS METALS, (In Oerman)
Alfred Erisech, Archiv fur das Eisenhuttenwssen, v. 20 Nov. Dec. p. 395=399.

Comnon methods for determining t he high-temperature behavior of metals.
Tye flow curve and the process of determining oresp in long and short~time
mrmﬁﬂ- 70 ref.
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Russian 1949 “Tw €0

PLASTIC BENDING, L. A. Shofman and P. I. lokotosh, Zavedskays Leboratoriys
{Factory Laboratory) v. 15, Nov. p. 1348-1355,

Eingle caleulation formmla for determination of bending moment under
both cold and hot plastic bending in the region of large deformations,
SBatisfactory agreement of experimental and caloulated values establishes
velldity of the formula. Possibility of determining yleld strength at
high temperatures by bending tests. )
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Russla 1949

THEORY OF DIAGRAMS OF ADDITIVE DEFORMATION AND CALCULATION OF TRUE RESISTANCE
70 RUPTURE, (In #yssiany, V. Ya. Shekhter. Zavodskeys laboratoriyn (Factory
Iﬂb@z’&tﬂry& Ve 155 Aug v P 957"‘96115

’iheeretiaally analyzes beses of the concept of additive deformation. Curves
of additive deformation can be used for determination of trus resitance to rupture.
Typicel determinetions for a series of ferrous and nenferrous uetals and & loys.
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Russia 1949 T goRY

MECHANISM OF PLASTICITY OF HOMOGENEOUS METALLIC ALILOYS AT HIGH TEMPRRATURES,
(In Russian), K. &. Osipov. Izvestiya Akademii Nauk S58R (Bulletin of the
Academy of Sciences of the USSR). Section of Technical Sciences, Sept.

pp 1372-1377.

Theoretical data and experimental dnvestigation of binary and cuaternary
metallic alloys. A basic mechanism is strengthening the nonuniformity of
distrubution of the components, which may lead to formation of a new phase.
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Russis 1949 T e & o (24 .

ANALYYICAL EXPRESSION OF THE-RELATIORSHIP BETWEEN MELTING POINT AND THERMAL
STABILITY OF METALLIC !.Lm, (In #ssian) K. A. Osipov. Doklady Akademii Mauk
888R (Reports of the Academy of Scisnces of the USSR}, new ser. v. 68, Sept. 1
p. 8182,

A farmula, based on Moti's equation, for the determination of rate of alip.
Experimental investigation indioates validity of the formuls.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For¥elease 2003/12/04 : CIA-RDP80-009264803100040001-4

Russis, 199 L aedury

SOME GENEEAL LAWS OF THE PROCESS OF ELASTIC-PLASTIC DEFORMATION (In Russian)
I. I. Bol'denblat, Doklady Akademii Nauk SSSR (Reports of the Academy of
8ciences of the USSR), new ser., Uot. 21, p. 10051008,

Theoretical investigation. Proposes & new generalized formuls, whioh
is interpreted for different values of the wariables.
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Russisn 1949 Taswdy

INFLUENCE OF RATE OF DEFORMATEON ON STRENGTH OF CARBON STEEL AT HIGH TEMPERATVRE,
(In Russian), M, A. Zalkov, Zhurnal Teknicheskoi Figiki (Jnl. of Technical Physics),
Va 19, JUXIG Pe 711"721:

Experdimert s on fracture of steel (0.08-0.15% C) &t different rates of
deformation and different teumpsratures 20~1150°C) establish relationship of
yield strength and constant of plastic defermation to tempsrature and rate
of deformetion. Agreement ofrmte ocoefficient with previocusly determined
relationship of yleld strength to temperature and chemcisl composition of steel
is indicated. 30 ref,
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DIFFERENT EXPLANATIONS OF THE INFLUENCE OF ADDITIONS ON THE HEAT RESISTANCE OF
BINDARY COPFER ALLOYS (In Russian) M, V, Zakharov, Doklady Akademii Nauk SSHR,
(Reports of the Academy of Sciences of the USSR), new ser. v. 65, Mar. 21,
Pe 337-339. :
Investigation of various binary and quesi-binary Cu-alloy systems indicates
that they can be clasgified into three distinet types: those inwhich heat resistance
decreases rapldly up to 500°C, and then decreasesy those in which it sontimues

to ineresse rejularly even sbove 500°C; and a combination type which may de-
crease again at higher tempsratures on account of diffusion.

" !
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HEAT REBISTANCE OF CERTAIN BINARY COFPER ALLOYS, (In Russian) M, V. Zakharov,
Izvestiya Akademii Nauk SSSR, Otdelenie Tekhnicheskikh Nauk (Bulleting &f the

heademy of Solences of +he USSR, Section of Technical Bclences), Jan. p. 124-130,

The influence of degrae of heterogeneity on relative heat resistance of &
serigs of alloys of the CuwiZn, Cu-Bn, Cu~-Al, and Cu=Bs syztems. Phase diagrens,
upon which are superimposed curves of hardness vs. composition at various
temperaiureg,
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Russian 1949

STRENGTH OF CARBON STEELS AT HIGH TEMPERATURES (In Russ
gsian M. A, .
Zhurnsl Telmicheskol Fiziki (Jnl of Technical f‘hysics), Ve ])33, Jv;e ,z:kggl.-vé%.

Relationship of yield strength to te ' :

| | mperature of anneal and melt
point by experiments on fracture of test gpacimens of carbuniggeals containiﬁmg
0.12<1.19% C. Formulas fer computation of mechanical conbtants, Experimental
method.  Regults for structural toolatesls for different temparature regiors.
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Russis 1949 M

INE’LUEZ:R’JE OF TEMFEFATURE ON MECHANICAL PROPERTIES OF MANSAMESE (Tn Russian)
&, ¥, ~avitskll and V. F. Tereskhova, Doklady Akademiil Nauk S5SR (Reportas
of the Adademy of Sciences of the USSR) rew mer. v. 68, Sept. 1, p. 8/-90.

Upon heating of Mn, certain modifications having a simpler structuras 3
characterized by a emallsr nuuber of atoms in the unit cell, begin to
predominate, This resulta in lnorezsed plssticity.
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Russlan 1949

CENTRIFUGAL METHOD FOR TESTING METAIS AND ALLOYS AT HIGH TEMPERATURES, ( In Russian),
¥, Eé Rab;.nwiuh, Zavodgkaya Laborateriya (Factery laboratory) V. 15, Aug.
Pe 9 8*-‘99 o

Investigation of heat resistance of alloys of the Al-Cu-~ln-Zn system at
300°C. Infiuence of Zn addition to the ternary system,
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Russia 1949

THFLUENCE OF TEMPERATURE ON MECHANICAL PROPERTIES (OF MANGANESE, (In Russian),
E, ¥, Savitskii and V. P, Terekhova, Dikledy Aksdemii Nauk SSR (Reports of
the Academy of Sciences of the USSR), naw ser. v. 68, Sept. 1. p. 87=90.

Upon heating of Mn, certain modifications having & simpler structure,
characterized by 8 smaller number of atoms in the unit cell, begin to predominate.
This results in inorsased plastloity.
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CONIRIBUTION TO THE THEORY OF HEAT RESISTANCE OF METALLIC SOLID SOLUTIONS
(In Russian) I. I. Kornilov, Yoklady Akmdemii Nauk SSSR (Reports of the Academy
of Sciences of the USSR), new ser. v, 67, Aug 21, p. 1037-1840.

Heat stabllity of solid solutions of 11 different binary, ternary, and
quabernsary systems of ferrous and nonferrous metals were inve;tigated ;'uing
& rew centrifugal mechanical testing method.
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Russia 1949 AR " )

DEFORMABILITY OF COPFER=-ZING AL IOYS (In Bussien), 8, I, Gubkinand A. B,
Simbirskii, Izvestiya Akademii Nauk 3SSR (Bulletin of the Adcademy of
Seiencew of the USSR}, Section of Teehnical 8clences, Oct. P, 1501-1530,

Influence of ecomposition and tempereture om mechanicsl propertiss end
deformability of alloys containing 0.41% Zn. Diagrams ams interpreted in
terms of optimum temperatures and deforming forces. Valus of a mecheniocal
interpretation of constitution diagrams for more extensive developemtn
of the theory of alloys is demonstrated.
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Russisn 1949

COMPARATIVE CREEP GHARACTERISTICS OF TYPE 14-14 CHROMIUM-NICKEL AND CHROMI Ui~
VANSANESE STEEL, (In Bussian), A. M, Borzayka, Izvestiya Akademii Nauk SSSR,
Otdelenie Tekhnicheskikh Nauk (Bulletin of the Academy of Sciencas of the
USER, Seetion of Technleal Solences), June, p. 900~906.

Investigated on four samples of Type 14-14 steel with 2.5% W, two being
Cr<Ni base and two Crelin base. ZXech pair included a lowecarben and a
medimm carbon stesl. The Cr-~Mn sustenite was found to have much higher (10-20%)
thermal stebility than the Cr-Ni. Thermal stability of Crelin stesl of the
sustenite~forrite type is shomm to be directly dependant on relative sontent
of alpha and gamma phanes.
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Ruesis 1949

mﬂuﬁ CEEWILIGOH—C@PPER AXD CHROMIUM-SILICON-ALUMINUM HEAT-RESISTANT
STEELS, M. P. Braun, Circulaire d'Informations Techniques, v. 6, Mar. p. 115~119.
Trenglated and condenssd from Stal (Steel) Jan 1948, p. 60-64.

The influence of different alloying elements such as Bi, Cu and Al and of
heat treatment, microstructure and mechanical characteristics of chromium
atesls. Chamiocal esompositionz of various test speoimens and their mechanical

properties,
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Russia 1949

FRACTURE OF TOUGH MATERTAL IN COMPRESSTION BY SHEAR (In Pussian), S. I. Bubkis,
A+ N. Daniltchenko, and V. G, Osipov, Zavodskaya laboratoriys (Factory
Laboratory) ve 15, Sept. pe 1100-1101.

Investigated for stecel centaining 0,19% C, O.‘QB% M, 0.63% Cr, 0.473 M
snd 0.40% Cu at tempsratures between rvom and 1300°C, It was found that
shear fracture may follow two pathst in a plane at an angls of 45° to
the direction of the applied foree and in a plane parallel to the axis of
the epplied force at en angle of 45° to the radiua.
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&umia 1949 OISV S

FURNACE FOR SBHORT AND LONO TIME CREEP TESTS AT HIOH TEMPERATURE, (In Rus
fﬁ; szgzlanovich. Zavodskeya Ld:omtari;m (Faatary'lcaboratory},'v. 15, Msy, .

Nethod of cperation. Eleotrisal eciveul . :
for furnace heating. ts far temprature regulation and
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APPARATUS FOR TESTING MATERTALS UNIER COMPLEX-STRFSS CONDITIONS, {In Russian)
M., L. Bernshisin, W. M. Onchukov and I. A. Yarov, Zavodskays Laboratoriya
(Factory Laboratory), V 15, Bept. p. 1136=1138.

igehine which permits testing to be done at room and elevated temperatures
under complex~stress condbions -~ bending plus tenslon.
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NEW MKTHOD OF HIOHWTEMPERATURE MSCHANICAL TESTING, (In Rusmn), A, ¥, Borsdyka,
Zavodkkeya Isbommiya, (Factory laboratery), v. 15, Jan. p. 70~75.

Wethods used gr testing at a controlled rate of elongation, for creep

testing at 800-1200°C; for creep testing during ¥windimg bending; and for
tosting by 2 relaxation method.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For Refease 2003/12/04 : CIA-RDP80-00926A863100040001-4

-~ ﬁ
Rusais 1949 v eX (L5

CREEP TESTING MACHINE, (In Russian) Yu. S. Ointsburg end N. D. Zaitsev. Zavodskaya
leboratoriya (Faotory laboratory), v. 15, July, p. 878-882,

Newly developed oresp~test machine designed for msss screening test s of
alloys and for high-tempersture tests in creep, continued to rupture. This
machine tests alleyr to 1100°C. Maximum tensile load is 750 kg. Iimits ef
ereep may be determined at deformations of the order of 10% per hour,
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Busaia 1949 = wu @

MEASUREMENT OF SAGCING DUE T0 SMALL LOAIS AT PHE MOMENT OF STRUCTURAL
TRANSFCRMATIONS IN BTEFL, (In Russisn), N. E, Karskii and T. I. Sobolev,
Xavodskays Laboratoriys (Factory Laberatory) v. 15, Nov. p. 1355-1358.

Apparatus indicates the incremsed rate of plastis deformation during
austenite decomposition in the peeriite, bainite, and martensite reglons
and also during restoratien, recrystellisation, and processes taking pl ce
during smnealing of quenched steal.
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Russia 1949 k@ore

'NVESTI 5 | ‘ ENGTH
APPLICATION OF CENTRIFUOAL FORCE 10 INVESTICATION OF THE MECHANICAL STRI

OF METALLIC SYS7EMS (In Russisn). I. I. Kornilov, Doklady Akademii Nauk

SS8R {Reports of the Adademy of Sclences of the U55R), new ser, v. 67, Aug. 11,
P 843“8!&6;

FProposes & new method Zor tensile and bending tests, based on the
spplicatien of centrifugal force for use at tempe ratures up to 900°C.
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CENTRIFUGA!L, METHOD FOR INVESTIGATION STRENGTH OF METALS AND ALIOYS AT HIGH
TEMPERATURES, (In Fussian), I. I. Kernilov, Zavodskaya Laboratoriys (Fastory

- A new type of apparatus partieulsrly applicstle for determination of the
bending strength of a material in the range from roem temparaturs up to 1200°C
Conditions of testing using such a method are very close to those of practical
spplication. -
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Russisn 19,9

PURTABLE CRNEP-TEST MACHINE, In Rwsaisn, M, P. Markovets and N, I. Mikheev.
Zsvodslye laborstoriya (Factory Lébcrstory), ve 15, Mar. p. 376-378.

Apparatus suitable for temp retures up to 900°C with a maximun load of
800 @fp‘% atrie oirouit for autematie control of temperature withins 2°C.
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Russia 1949

CREEP TEST MACHINE OPERATING AT TEMPERATURES UP TO 800%C, (In Russian), M. P.

¥aykovets, T, N, Stasyuk, and N. N. Kolupaev., Zavodskuyn laeboratoriya (Facto
zﬁbﬂf& s }’, Ve 1§, e P 500“'5021- ' iya i

Complete specifications far ' |
: quipment in operation in the Soviet Imsts
of Aviation Materials, » bute
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United States 1950

HEAT REBISTANT ALIOY COMBINES ERCEPTIONAL DUCTILITI WITH GOOD CHEEP STRENOTH,
5“31’ ¥ 12'7, Augm Pe 104,

Mschanical properties of new 1% Cr, 9% Ni alloy (ACI Type HF). Some
aoplications.
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CREEP TESTING COLD DRAWN INGOT IRON, Steel, v. 126, 4pr. 10, p. 8200,

Recent awduq at Nationel Buresu of Biandards which reveal that re-
sistanse to frecture increases with an incresse in ths sirain rate. Re-
sistance to oreep ﬂmmasd ap teet temperiture dascreased,

{
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United States 1950

STAPILITY OF AISI ALILOY STREIS AT LELSVATED TRMPYRATURES, 4. B, Wilder and
Jo O Ldght, Srans. Amer, Soo, Metals, v. 42, p 917934, dis. p. 934a

Stability of over 100 different types st 900, 1050 and 1200°F is being
svaluated over a period of 10 years. Results obtained in an examimtiion of
16 of these stesle for evidence of structural clanges, oxidaiion characterisiios,
and impaot proparties after exposure for 10,000 hours.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved For R¥lease 2003/12/04 : CIA-RDP80-00926/%03100040001-4

Tnited States 1950

BESISTANCE F SIX CAST HIGH-TEPERSTURE ALLOXS T0 CRACKING CAUBED 3IY TRERMAL
SHOCK, ¥, J. Whitman, R, W. Fll and C. Taker, Mat. Adv. Comm. for Aero.
Tech. Notes 2037 Fob, 29 PpS.

¥odified wedge~shoped specinens waere uniformly hested to 1750°F
and pubgected to & controlled water quanch of one edge. This cycle
was repeated wntil & thermsl-ghock failure ccourred. Order of decressing
resistance to cracking was 5816, 8-590, Vitalliu, 422-19, X=40 and Stellite 6.
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FORMABILITY OF VARIOUB ALLOYS FOR HIGH TEMPLRATURE SERVICE, John F. Tymeell, Trans.
AMZ‘; Soc. ¥etals, v, 42, p. 405-438, ’ P

Plastio flor characteristics of 8 Fe, 5 ¥i, and 4 Co-base alloys were atudied

in tensile tests, cup tests, drop-hammer forming, amd deep~drawing tests. FRe—
sults wers correlated to give comparative famb;,nty ratings. 13 ref.
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United States 1950

CREEP TIME 1AW FOR ZINC CRYBTAIS, E. P, T. Tyndall, Journal of Applied Physics,
ki3 21, Eep‘&- Pe 939,

Creoep of suitably orisnted sine single ocrystals was found to follow a
sinple empirical law: 5 = At™, in which B is strain (nonelsatic) cccurring
ih time ¢ after load application and A and n are constants,
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United States 1950

HARDENED ALLOY STFEL FOR SERVICE UP 70 700 F, 0. V. Smith, W. 5, Seens and
Ee J, Dullis, Amer. Soc. for Testing Materisls, Freprint 36, 11 pge.

Misgellsneous mechanieal properties of two steels, SAE 4340 and 0,40%
0 Hi=Or-lc=V, quenched and texpered to a hardness of Fosiwell C=-43, then tested
in tension at 75, 500, 600, and 700°F, in compression at 75°F, for oresp-
rupture ;tg;ngth at 500, €00 and 700°F, and for Charpy impact strength between
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United Stetes 1950

CFEEP AND RUPTURE OF SEVERAL CHROMTUM-NICKEL AUSTENITIC STAINLEBS STEELS,
G. vc gmith E, Js Dulis and E. G. Ib“sm, mnﬂn Amey, Soe¢, &tal"
¥e 42y D» 935"973; dig, F78-980,

AIST Typea 304, 316, 371, and 349 were investigated at 1100, 1300 and 1500°F.
The meture of the microstructural changes occurring during test, tha effact
of these on certain mechanical properties, and the mode of fyracturs. 16 ref,
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AN UNUSUAL EFFECT IN THE CREFP OF ZINC SINGLE CRYSTAIS, L. S1ifkin and W.
Kautzmann, Physical Review, ser. 2, v. 78 June 1, p 631-632.

Experimental procedure and results of an investigation. & curious
Mregt~hording® sffect was found,
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THE EFFECT OF ENVIRONMENT ON THE STRESS-RUPTURE PROPERTIES OF METALS AT ELEVATED
TEMPERATURES, O« Cutler Shepard and #i1lis Sehalliel. Amer, Soc. for Testing
Materiels preprint 58, 5 pps.

Btress-rupture tests in controlled atmosphercs were mads with lowsaarbon
gteels and with Hestelloy "C". Swmall differences in the composition of anviron-
ment produded relatively large differences in tha amount of intergramilar
eracking and in tims to failure.
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United States 1950

PROPERTIES OF METALS AT ELEVATED TEMPERATUHES, G. V. Smith, Mechanical Engineering,
Y ?2, Out, PP 799=804 »

Properties are classified in the broad categories: strength; other
physical propertles such as thermal expanaivity or conductivity, elastic
woduli, and the like; resistance to scaling or other corrosive atiacky changes
in miercatructure occurring during sertice; and effect of these on properties.
14 references.
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LIMITING CREEP AND DESION STRESSES FOR CASTINGS RESISTANT TO HICGH TEMPERATURES,
Norman S. Mott, Metal Progress, v, 58, Oot. p. 4968,

4 table covering 14 moderate and high-tempersture alloys.
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THE STRENGTH OF WROUGHT STEELS AT EIEVATED TEMPERATURES, (book), R. F. Miller
ard J, J. Hager. 116 pgs. Amer. Soc. for Testing Materials.

Extensive tabular and graphiocal data cover tensile, creep and rupture
properties of standerd grades of both carbon and alloy steels. Includes
eonsidersble tabular material with rather complete references, alse extensive
curves and charts.
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KICKEL~-ALUMINUM-MOLYRDENUM ALLOYS FOR SERVICE AT ELEVATED TEMPERATURES,
H. ¥. Kinsey and M., T, Stewart, American Soc. for Metels, Preprint Fo. 12,
27 PP«

The mechanieal properties at 815°C that are at least the equivalent of
the best Bo~basa casting alloys, and they can be produced under industrial
eonditions without difficulty. Tensile strength, ereep-rupture 'roperties,
and effects of Co and W additions. Chemical specifiocstions, one based on a
35,000 psi rupture life of 150 hour minimum et 815°C and the other on a 35,000
psil rupture life of 200 hour minimum at 815°C are developed.
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INFLUENCE OF STRAIN RATE AND TEMPERATURE ON THE CREEP OF COLD DRAWN INGOT
IRON, William D, Jankins end Thomas G. Digges, Trans, Amer. Soc. Metals,
Ve 42, P 1123"'1129‘ Dis. Ew 1129‘1130. .

Jnl. cf Research of the Netional Bureay of Standards, v. 43, Aug, p. 117-131,

Results of a admilar study for Monsl and )

_ ‘ ) ] nd oxygen free high-purity copper
were previousl reported. Sinece Monsl and sopper are faca—centered agbiop:tah
the program was extended to imclude & study of the behavior of body=centered '
cublie iron as affecteq by variations in strain rate and in temperature.
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CREEP OF ANNEAIED HIGH PURITY COPFER, Tech, News Bull. {Nationsl Bureau of
Standards), v. 34, Sept. pp. 130-131, Based on paper by W. D, Jenkins and T. G.
Digges, Jnl. of Res. of the Nat. Bur. of Std., v 45, hug. 1950.

Effects on creep behavior of stress, temperature, mechsniesl and thermal
history, rate of loading, and sudden changes in both stress and temperature.
Tests were made at 110, 250, and 300°F, MNetallographic examination, hardness
messurements, and tension tests ware conducted at room tempersture.
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IMPROVEMENT OF HIGK-TEEPMTURE E&’lﬂPER‘I’IES OF MAGENSIUM~CERIDM FORGING

ALLOYS, K. Urube, J. A. Davis, L, W, Bastwood, C, H. Lorig, and H, C. G
Hab, Advisory Comnittes ‘for *;1'."‘!:} Tech. Note. 2097, Ey.igi ppa. oo

{
: 1 /
- |
Experimental heats were made! by addition of a fourth element to the
:;ge 6&&&3?0&1@1@1& bggtaéﬂiﬁg 6% E:a ‘and 2? ¥n, gevmrj.l!.a properties at 70°
i & were obtained and most dompositions were subjeet
oreep tests at 600°F. /‘?  fubdected to short tine

71 !
o [

i

S
E T —
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United States 1950

THE EFFECT OF SIOMA PHASE ON THE SHORT-TINE HIGH TEVPERATURE PROPERTIES ’».
OF 25 OHROMIUM~20 NICKEL BTAINLESS STHEL, Glen J. Cuarnisri, James Miller
and Prank J. Vawter. Trans. Amer, 8oc. Metals, v. 42, p. 981-1000, dis. p 1000=1007.

Using a 25% Cr, 20% Ni stainless steel, with 2% 81, high~temperature
tensile and creq properties (up to 100 =~ hr. duration) were correlated with
type and pattern of sigma distribution. The hard sigma-phase constituent was
found to inorcase materially the tensile and yleld strength propertles of the
Cr«K. steel up to approximately 1400°F., but a corresponding decrease in long-
time ereep strength properties occurred. The finely divided type of sigma
stypoture was found desirabdble for minimizing room-tempsrature embrittlement ar
indicated by bend tests.
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METALS AT HIOH TEMPERATURES (BOOk) PFrances Hurd Clar, 372 pp. Reinhold Pub,
Cory,

A compilation of recent availsble detea on high-tempereture properties.
Inciudes a theoretical discussion on plasticity and a seotion on test methods
and manufacturing methods for heat resistant alloys.
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COMHRESSIVE PROPERTIES OF TITANIUM SHEKT AT ELEVATED [EMPERATURES, Paul F.
Barrett, Nat. Adv. Comm for Aero. Tech. Mote. 2038, Fsb., 10 ngs.

Begults of compressive siress-gtrain tests from room temperature te
800°F, Favorable compressive propertiss and marked anisotropy in compression
were noted.
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EFFECT OF TEMPERATURE ON THE MODULUS OF BLASTICITY, Charles W. Androws, letel
Pregross, ve 58, July pp 85-89.

New data on temperature veristion of Young's modulus for the follewing
motalst Stellite 21, Inconel, four austenitic stainless steels, Armoo irom,
SAE 4130, and 755 Al-alloys A dynamic method of testing was wed inwhich the
speciman is vibrated trensversely at iss rescnant frequendy.
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PROFERTIES OF mmﬁ# AT EIEVATED TEMPERATURES, G. V. Smith, Combusfion, v. 21
Apr. p. 65-67; May j 51~53.

H

! |
Part I: Metal: #trength at elevated temperatures, working stresses that

¥ 4. characteristics of creep, and the relation between stress and
By e e o "k typioa) design ohars for & stainless stesl. Fart Il:

Effaects of non-gorstant stress and temperature, metallurgiesl variables,
mlcrostructursl and surface changes, and scaling and corrosion.
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COMBINED TENSION-TORSION CHEEP-TIME RELATIONS FOR ALUMINUM ALLOY 26-0,
Joseph Marin, J. H. Faupel and L, W. Hu, American 8ociety for Testing Materials,
Preprint 38, 17 pgs.

Investigation on the combined stress~creep properties of Alcoa 28«0,
Combined statees of stress were produced by subjecting thin-walled tubular
specimens of cireular eross—-sectlon to various combinations of axial tension
&nd torsion., Minimum constant creep rates for warious vslues of the siresses
and for retios of the blaxial principal strese from 0 to =1.0 were found to be
in approximate agreement with values predicted theoretically using simple
tension~oresp test results.
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A HIGH-SENSITIVITY TOREION CREES UNIT, A. E. Johnson, Jnl. of Scientific
Instruments, v 27, Mer. p. 74~754

¥ogt date on creep of metals and alloys has been obteined with stresses
causing oreep rates of 10~7 pgr hr. or more. Describes appraratus for
measuring rates as low as 10 ~ per hr. Legs of the toxrsion meter are
serewed into the ends of the thin-melled tubular test~pleces used.
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PRECISTON TKSTING OF GAS TURBINE DISKS, futomotive Industites, v. 102, Jan

Pps 40=4le
‘: Appm-étus designad for determination of plastic and ereep strains at
spzeds up to 35,000 rom and temperatures up to 1500°F.
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United Stated 1950

METAL BUSTER, Chemical Indnsiries, v. 66, Apr. p. 532.
i

Kew creap and atress-rup’bm aquipmmt of Babcoek and Wilcox Co.,
Alliance, Ohio.
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BABCOCK & WILCOX CCMPANY INSTALLS NEW LABORATORY EQUIPMENT FOR CHEEP AND
STRESS RUPTURE STURIES, Industrisl Heating, V. 17, June p 988, 990, 992, 994.
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NEW LABORATORY STUDIES CREEP AND STRESS#RUPTUFE, Industry and Power, v. 5E,
‘PWi 1950 » P 103"‘10&-.

New testing lsborstory of Bebcock and Wileox,
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TURE . 21, May, p. 148-149,
: MACHINE, Product Engineering, v. <, )

§g§ mﬁEﬁw ”Arg?‘é;x«mépoed Hiéh-‘l'emperature Precis ioté ﬁgstgnéhych::z si::ad
Gas %\:’bim Disk Research®, i. c. Ragg,iﬁ. Cametti and U. Y. .

pefore Society for Experimental Strese nalysis.

ins
Ggs turbine disk tester for the determination of plasgicoggd r:ﬁép stra
g% temperatur 8 up %o 1500° F and rotational speeds up 1o 35,
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{
PROPERTIES OF METALS AT ELEVATED TEMPERATURES, (BOOk), Oeo. V. Smith

‘ . ¥ 401 pgs.
M::Gmihxill ook Co, (E7‘t llurgy and Metallurgical ’ginaering Series). PE

/] A comprehensive suuary of available knowledge on the #ffect of tempereturs

op the properties of métals. Nature of plastie deformaticn and fracture of

tion of "super-alloys®.

!

phemieal composition, ménufactur actica, and heat
soribes tho ﬁmpoyi ing pr » eat treatment. Appendix

s
/

/Ktala 8t ordinary and #levated temporatures. Effects of such varisbles as

! /

f
!

b
/;‘f /
i
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THE CREEP OF METAIS AND ALIOYB, E. G. Stanford, Temple Press, Litd. Bowling
Green Lane, London E.C.1, England 15 s, (book).

Creep testing; the creep curve; metaldurgiesl factors affecting creep;
methods for presenting oreep~test resulis; and mechanism of oreep.

Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4



Approved FosdRelease 2003/12/04 : CIA-RDP80-009264&003100040001-4

—

England 1949-50 \wabeo

FACTORS AFFECTING THS STRENGTH OF METALS AT HTGH TEMPERATURES, 4, Q. Matcalfe
Motal Treatment and Prop Forging. v. 16, pp. 235-246.

; or classifieation. By adopting & simplified pickure of the
mehagizgf?hriergroap of methods are obtaineds first, those which ralse
the softening tempersturs; second, those by whioh resistance to slip may
be raised; third, those whioh decrease the chance of !ailure in a grain
poundary. Attempts to asses the relative impo¥tance of sach factor. 48 ref.
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CREEP DUE TO FLUCTUATING STRKESES AT ELEVATED TEMPEPATURES, H. J. Tapsell,
P, G, Forrest and ¢. R, Tremain., Engineering v 170, Aug. 25, pp. 189-191,
(A condensation).

Resulta of oxperimntal study for the heet resisting materisls Rex 78
and Minonic 80, and fir the Al=alloy FR59, also for 0.26% C steel. ¥operimental
and theoretical data ere compared.
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THE MECHANICAL PROBERTIES OF SOME WROUGHT AND CAST ALUMINUM ALLOYS AT ELEVATED
TEMPEFATURES, P. L. Thorpe, . R. Tremain, and R. W, Bidley, Jnl of the Inst.
of Metals, v 77, Apr. p 111-140.

Results of tensile, fatigue and creep tests at various temperatures in
the range 20=450°C on 17 wrought and 7 cast alloys, together wih results for
s form of thermalwstrain test on some of the cast alloys. Materials tested
included some experimental kmx alloys developed during the last war by the
Royal Aircraft Establishment in Britddn.
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England 1950

DEFORMATTON CHARACTERISTICS OF FIVE QREY CAS8T IRCNB AT 4O0DEG. G, 500 IEG. G,
¢. B, Tottle, Inst. of British Foundrymen, Paper No. 973, 9 pgs. Advanced copy.

Materials, testing procedure, and temperature eontorl. Rupture, short-
time tensile, ecreep, and stress-to-rupture tests-, .15 referances.
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England 1950 Teoy

MICHANISM OF PRIMARY CREEP IN METALS, W, A, Wood and R. F. Sorutton, Jnl. of

Studied experimentelly, using 99.98% Al. Hici'ogmphs and X-ray diffraction
patterns 1llustrate results obtained, which are anslyzed theoretically.
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England 1950

CREEP FACTRUES, R. W, Bailley, Institution of Metallurgists, *The Fracture
of Metals," 1950, p 29-4l.

In rslation to C-Mo steel.
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THE MECHANICAL PROPERTIES OF TITANTUM AT DIFFERENET TEMPERATURES, (In German),
R. L. Biﬂlmrdm and DQ A, 3\1‘&511!‘56, ﬂe‘ball, Ve by hy, pp 191-193.

8mall smounts of Oy , Ny , and 81 greatly increase the hardness and
tensile strength of

1 without eliminating its ductility &t room temperature.
Elevated temperatures greatly decreass these properties. 16 ref.
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SOME X=-RAY OBSEZRVATIONS ON THE NATURE OF CREEP DEFORMATION IN POLYCRYSTALLINE
ALUMINUM, B, A. Calnan and B, D, Burns, Jnl of the Inst. of Metals, v. 77,
July pp 445455,

Back-reflection laue patterns were taken from the same series of locations
on a large-grained Al test-~pisce after successive amounts of cresp deformation
st 250°C, From analysis of the esterism and movement of ths reflectionspots
relative to the siress axie, it eppears that ereep deformation up to about
3% extension in 170 hr. is associated with slip processes. Later stages are
characterized by presence of mumerous fine units or cells formed from the
previously distorted material. 12 references.
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HEAT RESISTING STEELS: INFLUENCE OF ALIOY ADDITIONS, G. T. Colegate, Metal
Treatment and Drop Forging, v. 17, Suwmer 1950, pp 93-101, 109.

Various types of steels and effects of smell additions of other elements
such as Si, Cb, Co, and Mo, to each type. Oxidation resistance, creep,
tensile strength, yisld strength, elongation, aree reductlion, proportional
1limit, and Brinell hardness are tabulated and charted.
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England 1950

A FEW SUORT-TTIE, GROWTH AND CREEP TESPS ON AN UNAJLOYED PRARLITIC GHEY IRON,
J. W, Grant, British Cast Iron Reg, Agsoc, Jnl of Res. and Dev., v. 3, June
PP 441485, /

4
Resulta of three cres tests and s growth test at 500°C and of short-time
tensile tests at 400, 450, ang 500°C.
[ 4 i

-
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THE MECHANISM OF CREEP AS REVEALED BY X-RAY METHODS, G. B, Greenough and Kdna
¥, Sm:!.t»h, Jnl. of ths Inst. of Ketalﬂl Vs 77, July,pp 435=L43 .

4 hypothesis 18 proposed to explain in terms of dislocation theory the
recent observations of Wilms and Wood and of Wood and Rachinger in relation
to the mechanism of deformetion of metrls. Some new X-ray observaiions on
Al which support the hypotheds.
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SURFACE BFFECTS IN THE CREEP OF CADMIUM SINGLE CRYSTALS, E. O. Hall, Nature,
v. 165, Apr. 15, p. 611-612,

When oxide-coated; single-orysial Cd wires are immersed in an sleotrolyte
such as CdCl; creep rate is incressed many times. However, this rate later
decreases, and may stop xkksgim altogether dues to formation of a orystalline
dendrite soating, BEleotron-microscope investigation showed this materiel
to be Cd(0H)g. Mechamism of the oreep @ffect is proposed.
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Bogland 1950

CREEP TESTING BY A CANTILEVER-BENDING METHOD, G, 7. Harris and B, ¢, Child,
Jnd of the Iron and Stecl Inat. v. 165, June pp. 139=144.

Cantilever-bending creep testing is shown to have advantages over tensile
testing for high temparatures and where the [reperation of specimens must be
reduced to & s minimum, suwh as for unmachinsble materials. There is good
gorrelstion between results obitainsd by this method and conventional testing
st plastic strains up to 1.0%. Test data is for heat resisting steecls.
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CHEEP AND FATIGUE TESTS ON COMMERETALLY EXTRUDED LEAD AND LEAD ALIOY PIPES,
(Continued), J. MoKeown and L.M.T. Hopkin, Metallurgis, v. 41, p. 219-223,

Investigation to determine the degrees of raproducibility to be expected
from materials produced by exirusion on commercial presses. Effsct of
eold work on Tadanac lead from the pipe press, on alloy of 0.005% Ag
+ 0,005% Cu, and on 0.015% Te lead, Effsct of heat treatwent on Tadanae
lead from the plpe press. Fabigus tests and results.
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CREEP AND FATIQUE TESTS ON COMMERCIAILY EXTRUDED LEAD AND LEAD ALLOY PIPES,
J. MeKeown and L. d. I. Hopkin, Metallurgia, v. 41, Jan. p. 135-143.

Reprodugibility to0 be expeoted from materisls produced on commercial
presses. It is concluded thet the effect of alloying additions cannot be
determined on extruslions made on presses where variables are not under
sufficient control.
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GREEP LEFORMATION OF MRTALS, L. Rotherham and L. W, larke, Recearch, V. 3,
Saptu ppn 434"436!

Some observations of grain growth in a 0.5% Ag aluminum alloy in which
the effect on creep rate was not very large. Observations suggest that the
breakdown to subgrains is not the primary cause of ereep, but a secondary effect
resulting from oreep.
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APPARATUS FOR THE MEASBUREMENT OF CREEP UNTER FL(?GTU.&TIHG STRESS, W. R, ’fylduley
Motallurgis, ve 42, June p. 43-48.

Stress system comprises a steady load on which 1s superimposed & smaller
load flucituating at the rate of 100 cycles per seec. 19 references.
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THE BRITISH NON~FERROUS METALS RESEARCH ASBOCIATION; CRWEP AND FATIGUE TESTING
EQUIPMBNT IN THE MBORATORIES' Je MGKQG“H, Hﬁmnurgia Vs 42’ sﬁ‘pta Pp. 189-196.
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A STMPLE CONSTANT STRESS APPARATUS FOR CREEP TESTING, L. M. T. Hopkin, Proe,
of the Physieal Soclety, v. 63 Sec. B, May 1, p. 346~349.

8imple device which can maintain stress on a oreep specimen constant to
within 0.8%2 during uniform extensions up to 100%. The apparatus is suitable
for slow rates of strain. Examples of creep ¢urves obtalned for Fband a
Po~8n alloy, Gcod agresment with the Andrade creep equation was observed
in both cazes,
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DRESION AND CONSTRUCTION OF EQUIPMENT FOR A SMALL STRESS-RUPTURE CREEF LABCRATORY,
?. G, Child, Metallurgia, v, 42, June, p. 37=44.

Experiencs in the development of & creep testing laborstory for life-to~
rupture tests on materials at 900°C using minlature creep testing machines.
Although designed for highetemperature testing, the gparatus has glven sgtis-
factory performance, with only minor alterations, at temperatures as low as
' @OOCQ
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Frenoe 1950 Voo o] a M, R

A

THEORTES AND BYPERIMENTAL DATA ON CREEP AND RELAXATION OF POLYCRISTALS,
(In French) Plerre Laurent and Michel Budler, Revue de Metallurgie, v. 47,
Jan; Pa FwB2s

Based on ’ﬁha'literatm'e snd experimental investigetion of Mg and
an Al alloy conbaining 9.7% Cu. g:mﬁm of sechani el properties during
dresp and relsxation. 24 ref.
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France 1950

CQNTRiBUTION T0 THE STUDY OF INFLUENCE OF MICROSTRUCTURE ON THE HEAT RESISTANCE
OF STEEL (In French) Geor. Delbart end Michel Ravery. Revue de Metallurgie,
ve 47, Mar, p. 215-233 discussion p 233-234.

Investigated for & low-alloy COr-Mc stesl produsced in & basic slectric
furnace. Creep propertiss were determined at 450, 525, 550 and 575° § under
loads of 7, 11, 15, and 24 kg. per sq. mm. in shortened long-time tests.
Influence of heat treatment on sreep properties. Microstructures corresponding
to the various treatments are illustrated. 14 refsrences.
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Oeymany 1950

MATERIALS TESTING AND STRENGTH RESEARCH IN GERMANY IN THE YEARS 1939-1949,
(In German) E, Sisbel, Sohweizer Archiv fur angewandte Wissenschaft und
Tﬂchnik’ e 12‘ AP"O PP 9'7-114'

History of materials testing in CGermany., Activities and advances of
materials testing during the wer and its reviwval after the war, Strength
behavior under static and vibrating stresses. 30 ref,
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Geymany 1950 ARk !

PHESENT-TAY PROPLEMS IN THE MECHANICS CF STRUCTURES (In Oerman) Hans Umstatter,
Zoitschrift des Vereines Deutscher Ingenisure, v. 92, Jan 21, p 5761,

: tals as
Tho effect of flow phenomena on such physical propertles of me
toughness, elastieity, shear strength, stc. HRelaxation time as & specific
varisblej elastic and plastic properties of materisls; creep phenomenag
gtress and strainj tough-sksstic hysteresis; and the relaxation spectrum.
16 ref.
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Germany 1950 Loy

EVALUATION OF CREEP TESTS (In Germgn), Nikolaus ludwig, Zeitschrift fur
%t&nkundﬂ, Ve 41: Mar, Ps 87"‘910

The designer can apply H. Bokardt's exponential law in order to estimate,
on the basis of experimentally established creep-stress results, the expected
expansions, exceptions being materials with a tendency to hot shortness. If
the material is to be used at temperatures exceeding 600°C, the estimates must
be based on long~time creep test results. 20 references.
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CGormany 1950

HIGH TEMPERATURE TENSILE TESTING OF ALUMINUM ALLOYS (In Oerman) Hugo Voaskiihler
Zeltschrift fur Metalllunde, v. 41, MEy, p. 144-151.

Reports results of tests made on a series of malleable and cast Al-alloys
to determine their tensile strengths, 0.2 and 0.02% yield strengths, elongations,
and area ocontractions betwsan room temperature and 300°C. Results are supple-
mented by published data and thus expanded to =200°C. Includes graphs.
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Gormany 1950

GREEP OF STEEL UNDER_STATIC STRESSES AT ROOM TEMPERATURE, (In CGerman) Welter
Janiche and Gunther fhial, Archiv fur das Bisenhuttenwesen, v. 21, Mar.apr.

Creep behavior of six carbon and low-alloy steels at room temperature
and effecte of heat-treatment and cold working when siressed below the yleld
point up to several hundred hours wers studied. 34 references.
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Germany 1950

TESTING STEELS F(R THEIR IEHDENGI T0 CREEP-STRESS EMBRITTLEMENT WITH U-SHAPED
SPECIMENS AND BY SLOW TENSILE TESTS, (In German), Wilhelm Ruttmann, Gerhard

- Bandel, and Rudolf Schinn. Archiv fur das Eisenhlittenwesen, v. 21 July-Aug.
Pla» 225"2330

Tests were made with notched &nd unnotched ferritic and austenitic steel
-bars at 450+700°C. Comparison of results with those from long~time creep

tests (3000 and 10,000 hours) shows that the described method permits relatively
rapid determination of the tendenoy of heat resistant steels to creap-stress
embrittlement. 14 references.
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Uermany 1950 '

TMEN ! CURVES OF METALS,
N NT FOR RECORDING SHRINEAGE STRESS Vo. TEMPERATURE

g?german) Hons Scholz. Archiv fur das E{genhuttenwesen, v. 3 dJan~Feb.

p 43=47 discussion p. 4B.

yig e T be used to & tudy
sign, operation, and results. The instruement can

*mrioi: iget;lli.;gicsl ;Jrablens s such as ths oreep resistance of steels.

27 references.
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Canada 1949

& NICKEL ALUMINUM MCLYBDENUM CREEP RESISTANT ALIOY, H. V. Kensey and M. 2,
Stewart, Canadian Journal of Research, v. 27, sac. F, Feb. p. 80-98.

Study of a series of these alloys to develop one for use uder stress at
&15°C and sbove.  Certain eombimitions of the three meitsals possess tensile
strenzths well over 100,000 psl. at room temperature; certain cheracteristie
microstructures, dependent upon the Ni-Al ratio, are essential for these high
strengths. Oreep~rupture tests at 415°C phowed that asome of these slloys
are superdor In may respects to existing highetemperature alloys.
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Sweden 1949

SOME EXPERIENCES W ITH THE CREE® BEHAVIOUR OF METERIALS, A. Johamnaon, Engineers'
Digest. v. 10, Oct. 1949, 3 346-342; disoussion, p. 342~344, Translsted and
condensed. from Teknisk Tidskrift, v. 79, Peb. 19, 1949, p. 127-132.

Service experfence with high-témperature materials in stesm turbines, gas
turbines, and cresp-testing mchines.

i
!
|
i
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SWEDEN 1949

THE MRCHANICAL FROPERTIES OF BOILER STEFLS AT ELEVATED TEMPERATURES (In Swedish)
Gunnar Lilljekvist, Jsrokontorets Anmaler, v. 133, No. 11, pp. 519-540.

Mechanlocsl properties, especially yield pointe, of 14 swadish boiler
steels vwere investigated ai elevated temperatures. Aversge yileld pcints
at temperatures betwsen -40 and 400°C are cherted. Tansile strength,
elongation, and reductlon in area are also shown sraphically.
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Japan 1948 s 0y

INFLUENCE OF CONTENTS OF CARBON, CHROMIUM, AND TUNGBTEN ON MECEANIGAL
PROPERTIES OF CERTAIN VALVE 3TEELS, (In French), 5. Koshiba and XK. Tensks,
Cireulaire d'Informetions Techniquas, v. 6, Aug.Sept.Oct. 1949, p. 395-395.
Translated from Tetsu to Hagans (Japanese), v. 34, Aug. 1948, p. 13=15.

Tabulated and charted data including transformationm points and effects
of tomperatures up to 1050°C on mechanical proparties and oxidation resis-
tance show that Cr-W steels are as satisfactory for valves used at high
temperatures as Cr-5i-¥ steels.
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STUDIES ON THE CHANGES OF VARIOUS PROPERTIES OF METALS AND ALLOYS DUE TO
TWISTING. I. {In Japanese) Nubuo Shicta and Chyocei Onozaki, Nippon Kinzmoku
Gekksl-fi eJnl of the J&p&n Inst. of MQtalﬁ)’ Ve 13’ ﬁug. Pe 3739,

A simple twisting ma chine. quipmenz includes eloctric furamecs for
studies at elevated temperstures. “yplcal results showing transformation
curves for various nonferrous alloys.
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Czache. 1950

RELAYATION AT HIOH TEMPERATURES. (In Cszech.) Alexender A. Chit'kov, Hutnicke
Iisty, v. 5, Feb, p. 52=56, ,

Two theories have been proposed for correlatien of relaxation and oreep
data {the time-hardening and the strain-hardening theories). Experimental
data show that neither theory correctly represents the sbove relatlionship
becsuse relaxatim differs from oreep in connection with both t he mechanism
of plastic deformation and the nature of internal "micro-mschanical® processes.
Indicates that stress relaxation must be inwestigated indspendently of ereep.
17 references.
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Russia , 1950 TS—\ NN ¢t

LAWS OF TH# CREEP OF METALS (In Russien), V. I, Likhtman, Doklady Akademii
Nauk SSSR (Reports of the Academy of Sclences of the USSR), new ser., v.72,
June 2L, 1950 pp 1079-1082.

Creep was theoretically investigated at room, high, and low temperatures
under different applied loads. Formulas are proposed which describe the
constancy of internal cohssion of metal during oreep. An equstion for determin-
etion of the minimm rate of oreep 1z derived and interpreted for different
valuas of the varialies.,
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Russian 1950 Ay

STSTEMATIC INVESTIGATION OF THE RATE AND TEMPEBATURE DEPENDENCE OF RESISTANCE
0 DEFORMATION OF SINGIE-PHASE METAIS (In Ruseisn). L. D. Sokelov, Doklady
Aadenii Nauk SSSR (Reports of the Academy of Sciences of the USER), new ser.
Ve 70, Fab. 11, ». 839-841,

Investigation for Pb, 8n and Cu from room temperature up to thelr respec-
rive melting points and for various rates of deformation.
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Russia - 1950 Laorve

¥EW-METHODS OF COMPRESSION TESTING, (In Russian) K, K. Likharev. Vestnik
Mashinostroeniqu {Bulletin of the Machine Construction Industry), v. 30 Mar.
P 51"540

Proposes, for testing of meterials in the uniaxial, uniformly stressed
 stebe, use of hollow eylindrical test specimens whose ends are conical surfaces.
The concentrations of lossl stresses encountered in conicel solid specimens is
thus eliminated. Tests of mild and red-hot steel, aluminum, silumin, brass,
resins, and gypsum. Formulas for oalculation of data.
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A REVIEW OF THE WORLD LITERATURE
ON THE

OREEP OF METALS AT ELEVATED TEMPRRATURES

Purpose: The primary purpose of this survey is to determine the relative activities
in the various countries of the world on the specific subject of the creep be-—
havior of metals at elevated temperatures. A secondary objective is to ascertain,
insofar as it is possible, the sources of information generally available to the

U. 5. S. R.

Methods

1. All readily available sources on the published data on creep of metals
over the years of 1945 to the present date were reviewed and compiled in Appendix T.
The principal sources of these data were: Yoo

a. A.5.M. Review of Metal Literature, American Society for Netals,
Cleveland.

b. Ietallurgical Abstracts, Institute for Metals, London.

C. Gbngineers Digest, London.

Cross—references and secondary sources were investigated. Undoubtedly a
few published articles may have been overlooked.

No data were available on unpublished reports of companies, scientific
laboratories, or govermment laboratories of the countries in which it might be
presumed that research is being done in the field of creep of metals. Such data
could only be obtained by direct visits to foreign countries and direct discus—
sions with the personnel engaged in this work. In some cases, e.g., the UeS5.8.Rury
these missing data might be quite voluminous. The impression is verified by
the general articles reproduced in Appendix II. Apparently most of the research -
being done in Russia is not revorted in literature readily available to enginesrs

and scientists in other countries. These factors must be considerad when the
Approved For Release 2003/12/04 : CIA-RDP80-00926A003100040001-4
attached daba are evaluated. ~
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2. A simple statistical method of assembling the data was used. Articles
appearing in the open literature were classified as to whether they were primarily
theoretical (T), whether they primarily concerned engineering data (D) or whether
they were devoted primarily to equipment (&8). The number of articles on creep of
metals is summarized in Table I as to year and conntry.

Other methods may prove superior to this method of reduction of the data.
Perhaps the number of words would have been a more significant quide as to the
extent of activities in this field. TUndoubtedly a critical review of the quality
and uniqueness of each article would bettrr serve the objectives of this survey.
But in view of the crudity of the available information, and in view of the
knowledge that this information might be quite incomplete, the easy method of
analysis by articles was adopted with the hope that the qualitative trends indica=-

ted by the data might be somewhat significant.

Conclusions:

1. More than one-half of the total nublications on the creep of metals
over 1945 to 1950 originated in the U.S.A., whereas about one—fourth of the
publications originated in #ngland, and about one—eighth in the U.S5.5.R.

a. The U.5.S.R. publications are predominantly theoretical suszgesting
that the investications on creep properties for engineering data are not
being published.

b. There appears to be very few publications on creep in Russian
journals in 1950 suggesting that additional restrictions may recently have
been placed on publications in Russia.

2. Most of the creep data available to the U.S.3.R. from sources outside of

Russia probably originate in the United States of America.
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{ review of Russian metallurgical journals. their origing history and untimely disap-
pearance; with notes on the shifting tactics in Societ reporting of production figures,

The Iron Curtain in

Metallurgieal Literatare

Tue anitoriar CoMMENT sund abstraels of

Russian metadlurgical articles published in
the June issue of Metal Progress were of particular
interest to me, beeause 1 have been concerned with
Russian technical publications for several years.*
The editors remark that the Russians may consider
cerlain teehnical journals unsuitable for exporl
Quite correct' n fact, this iron curtain started to
close pereeptibly abioul ten years ago. 1t may be
of interest to record something further vegarding
the ebb and Now of Soviet metallurgical journals
sinee their comparatively reeent ineeption.

N oall started with the first five-year plan
920 Applied to the Russian steel industry, this
plan envisaged the building of such new worhs as
Magnitogorsh twhere everything is “the higgest in
the world™ . A frightening lack of Russian tech-
nical brains for the tashs ahead became apparent,
and Toreign engineers were imported, Together
with this stream of experts came foreign technical
journals.  Understandably, the Soviels wanted
journals of their own, and in the' vears between
1920 and 1931, o troly astounding metallurgieal
literature sprang up. ¢ \

There wis, above all, the monthly organ of the
Five-Year Plan Commitlee Tor the \Steel Im‘u\lr_\’.

sEnttons No . The author v oo maodest. e
slatled transhiing foreign mctallurgical papers ol a
Hree-Lanee Dass in 1926, after his arrval o this coun-
Iy from Basaena. Follawing a peeiod with the shatt
lned Hepublie ¢Steelr Besearch Covpan e carly
1Es, he established Tis own orgamization, and has
been deseribel by one of vinerici’s most erpnent
metallutaists s lavang “uneanny ability m techuical
translatine’. Mre. Brutcher's transhations are espeeialiy
well hnown n metallurgiead Liboratories and research
wistitutions,

called "Soviet Metallurgy™ «Sosetskapya Melallur-
giger . This journal appealed chiclly o iron and
steel enginvers and also carried the monthly pro-
duction figures of the “capitalistic” countries, hut
significantly and guile in keeping with the iron
curtain mentality, nol those for Rossiae 1 have
No. 1 oand 2 of 198, so the journal must hine
fasted at least ten years,

An cven older technical journal was “Metal-
hurgist™ - Metallurg . o handsomely made-up
monthly, started in 1926 and devoted to hoth fer-
rous and nonferrous metativrgy, The civeulation
rose to 40 before this journal  disappeared
abruptly in 19000 During the 15 years of ils evist-
ence, “Meltallurgist™ published more than fo
articles on metatlography, 130 an rolling, moere
than 14 on the production of steel aliost 110 on
the production of pig iron, and B on the pro-
duction and the processing of nonferrons allovs,
The lesvel of the articles, theoretieal s well as
praciical. was remarhably high because the sechion
cditors were the best to be foumd inall Rassia

I 1929, still another monthly was founded Yo
the steel industry, entitled “Avhicvements of Metal-
turgy al Home aad Abroad™  Domes The can
tent was divided about vqually betsween origiml
coltributions of a practical nature - most ol them
with i distinetly loeal stant and detailed abstracts,
often iHustraterd, ot the foregn hiterature. The hite

Hy }il‘lt.’\_' Br«.! Lor O
E R

.‘wplc'mln'r. jas: Page 131
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of this journal was short; it ended with No. 10 of
Vol, 7.

In the same year, 1920, the old “Journal of
the Russian Metallurgical Sociely™ « Zharaal Russ-
koyo Melallurgicheskogo  Obshehestpa) expired
after a more-or-less continuous existence of almost
20 vears,  Among ils contributors we find the
names most ilustrious in Russian metallurgy and
welallography: D, K. Chernov, one of the ecurly
students of metals who achieved international ree-
ognition: Col. N. Belaiev, long since living in
France: A AL Bochvar, probably best known from
his textbook on metallography: A, A, Baikoy, a
prolific writer and exeellent teacher (the Aeademi-
cians N, 1. Guidtsoy and N. V. Svechnikov, and
Professors N. A, Minkevich, B. V. Stark, and M. P,
Shavinskii were among his pupils).  Other pre-
Soviel journals possibly of interest to metallurgists
were the “Bulletin of the SL Petersburg Polytechnice
Inslitute” (Jzpextiya SPB Politekhnicheskogo Insti-
tntes, “Ural Technies” (Urnlskii Tekhnik), and
the “Journal of the Russian Physical-Chemical
Sociely™ (Zhurnal Russkogo Fiz-Khim. Obsh-
cheston).  In the 107 volume of the latler, we
find a paper on the crystallization and structure
of steel by A. A. Baikov, the sume Baikov whoe in
1944 took part in a lively discussion on the use of
oxygen in blast furnace operation.

In 1930, a fourth monthly devoted entirely to
ferrous metallurgy appearced under the name

Approved ForfReélease 2003/12/04 : CIA-RDP80-00926+003100040001-4

“Pheary and Practice of Metallurgy™ « Teoriga i
Praktika Metullurgii ), Despite the duality in name,
mast of the papees were practieal.  Like “Metal-
Jurgist™, this goml journal disappeaced  withoul
wirning or a farewell, in December 19400 During
the sceond half. of its life, it paid inereased allen-
tion to problems of plant construetion: the rest
of the arficles dealt wilh iron and steel production,
rolling, and qualily control.  Special attention was
given to scamless tube production as, at that time,
tube mills were first started in Russia,

The year 1930 was marked also by the hegin-
ning of the most important Russian journal on
welding. It is still being published, and received
here, under the original title *Autogenous Weld-
ing” (Anlogennoe Delo), but the name must pot
be taken literally, as all of the welding processes
receive attention, In the same year, the first issue
of the Russian “Foumdry” (Liteinoe Deloy
appeared,  This was an inleresting experiment

each of the articles could be easily detached and
filed separately according to a convenient system,
and each page was fully indexed at the top.  Even
the translations from the foreign literature were
treated in this way. It expired with No. 6 in 1941,
but may since have been revived.

In 1931, the imporlant event in Russian metal-
lurgical literature was the appearance of “Sleel”
(Stal) in the South of Russin (Kharkov), under
the editorship of the eminently able 1. P. Hardin,

All of These Russian Metallurgical Journals Are Now Defunct, Except Possibly *“Metal Indusiry Herald™

CIA-RDP80-00926A003100040001-4
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Vetallurgical Jorrnals Currently Published in the Seviet Union. Only " futogeaons Welding”. “ Vachine Tools
and Instruments” and * Machine Building Herald™ are still exportable. B hen will they become “enersubseribed "<

member of the Academy.  This journal, the fifth
of the series devoled to ferrous melallurgy, con-
fained an enarnrous amount of information, Each
isstie carricd from two lo four arlicles on each of
the following subjeets  blast Tornace, sleed pro-
duction, rolling, metallography, and head treatment.
There were ialso papers on power econoiy aml
several detuiled  abstracls of importand toreign
papers. Without any advanee warning, this line
journal ceased puhlik';llinn in December 1901, bul
in January 1911, & new one of the same nae miaude
its appearance, this lime from Mascow and l‘mlc!‘
a relatively uphnown edifor. s coyerige wis 1o
less eafensive than that of the old “Neel™s how-
ever, three olher worthy journads in the legrons
field had been sacerificed.

et us go bach to 1832 tn that sear. the
journal “Rave Metaly™ Hedkie Metally © nuule its
appearanee: ils cobinns were devoted o metals
steh as hery Hium, zireoniun, columbiun, tantalun,
tungsten and uraniun. and o nuber of other
metals which in this countey would et he con-
widered rare  Tor example, molybdenuns. tin, mer-
cury ad hithium Retractory carhides ilse
received much attention m “Rare Metals™, T dis-
appeared with the firstoassue of 1u3%. Anothe
Journal, “Lizht Metals” Legkie Metally
Atummum smd magnesiam also exvpared in 193s.

coveria

N-Im-mlu-l. Josi: Page 335

A third nonferrous journad, ealled “Colored
Motz Tosetnge Metally has been enjoving
longer life.  When, in 104 il merged with “Gold
tadustry™ < Zolotayga Promystlennost it aequired
the name “Colored Metallurgy™ Tspelnaya Metal-
Inrgiga . however, i has cinee resumed s old
name amd appears siv finges @ year. The Russun
journal with French title, Anpnates de Plostitite e
Platine ot des Aulrexs Métaur Précicnr, which
14936 chapnged ity name to “Annales du Seclear e
Platine, ete” recalls the fact that Russie hos
abways had amost inportant share in the workd's
produetion of platinum and that e giest bon Bide
pltinum voins were struch in that countrs - bat
not for long the dollar salue of a d-ruble prece.
=230 when slruck, would now he abonl <2HEOG,

CNeveral Russan jourials fune carried artictes
in hon-Russian linguages At vartous bes, and
the foreign linguage transhittions of the |.|I;l.-~ m!
contents lave always been maleation as b
which way the political wind was Blawmg  dust
belore the last war, they were i Fonslhishe it
French: betore thal, ottenm German: darme the
Soviet -triendship with Thtler they wete consist
ently an German: Lot or shorl winde atter the war,
m If.n.;luh. when the Prench conlered an allcanee
witly the Soviets inabont 1ote, alseomn French o and
i ¢ onlinped o o G0N
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ENGELHARD
meefts every

THERMOCOUPLE
NEED!

Noble Metal
‘Thermoclements

and Thimbles

platinumi vs. platinum-rhodium
repaired  at substantial  savings,
with credit for reclaimed metal,

Base Metal
Thermoelements

chromel vs. alumel tron vs.
constantan copper vs.
constantan

Standard
Insulators

All types and sizes
Primary and
Secondm:y

Protection

Tubes

Terminal Heads
and Lead Wire,etc.

At Engelhard, you will find a com-
plete line of thermocouples and ac-
cessories to mect all requirements.
The individual parts of Engelhard
thermocouples are selected and as-
sembled for your specific conditions
of atmosphere and temperature. You
can rely on Engelhard’s more than 40
years of research and instrument-
building experience 10 solve your
temperature measurement problems.
Write for complete information today.

CNARLES ENGELNARD, INC.

830 PASSAIC AVE., TAST NEWARK, M. J.
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mast recentiyv, sence the Soviels hasve
Tost ol thesr “friends™ amond the
Western poweers, the Bables of con-
tends have Beenr qost plain Russian,

In 1932, a4 sinth journhl devoted
to ferrous Unclallurgy was started,
“Urals Metidburay™ (U ralshage Met-
allurgiga, "Its articles were of a
practical slant, often vemy interest-
ing,. Moxt of them, "R; courw,
reflected the specific necds of the
Urals district.  This journal s
appeared in Pecember 1040,

From timkas’s poinl of view,
the most important jeurnal which
made ity appearance in the ecarh
1930°s is "Factory Laboratory™
(Zavedskaya Laboratorigal. Al
though the name does nod indicate
it. this is a predominantly metallur-
gical journal; i covers the fekds of
analytical chemistry, physical amd
mechanical testing of metals, gy well
ns chemical and metallurgical lab-
oralory apparatus. Fortunately, this
iournal has survived the various
purges, althoush it discontinged
piblication beiwern July 1M1 amd
December 1914 The costent of
“Factory Laboratory™ is practical
and, with the gosible exception of
the papers on home-made Laburatory
apparatus, holds consbderable inter-
oSl outside Russia today. Is 1908,
hawever, only a few exchange cuples
seetn to have come through,

In 1933, a seventh journal for
ferrous metalluryy sppeared 1a Mos-
cow, “Quulity Sieel™ t Kachestoen-
haya Stal'. 1t was sttractively
made-up, and carrled
practical, original artickes that were
relatively short and often written

from fresh. if cottroversial, view-
points, dealing excluavely with alloy
steels and ferro-allovs, |'A‘r\nn;|”‘\.'
I liked it best bevause niost of the
papers Were so brief and o (he
point. When this line journal was
in its sixtle year, the by now well.
known ax fell and we have the
tragicomic picture of a journal
whose editors were so utterly wun-
aware of their impending fate that
in the very last issue, on the Very
Tast page, they printed a set of in-
stritctions on how to prepare papers
intended for publication in their
jourpal!

So much for the strictly metal-
largical journals, There are many
ofhers that carry research papers on
metatlurgy, chicfly the physical and
chemical publieations of the Acud-
emy that are shown in the illustra-
tion below. Specialized periodicals
in other branches of technology alse
print articles of interest to metal
lurgists, For instance the feld of
refractories is ably covered by “Re-
fractories™ cOgneupory ), which was
starled in Moscow in 1933, The
conlent of this journal is theoretical
as well as praclical and, as a rule,
on a creditable level.  Each issue
cuntains a few papers on combus-
tion engineering, but that subject
has lately been taken over by
the journal “Oxygen” (Kislorod).
Started in Moscow as a bimonthly,
while the war was still on, in 1944,
it covers all phases of the use and
transportation of oxygen and, in
particular, it contains research data
on the use of oxygen in both the steel
and ponferrous metals industries.

(Cuntinued on p. 376)

These Soven Journals of the Acudeasy of Sciences of the I S.5.R. Ovcasionally Contain
Papers of Intereet tw Metullurgists. The tishis transloped are: (left) Journal of _ipplied
Chemistry und Journal of Tahaical Physics; (conter) three sevtions of the Bulletin of the

Academy of Sviemces of the 1 .5.5.R.

Phrsical Series (a1 tup), Technical Science, and

Chemical Sciewce; (right) Juurnal of Physical Chemiztry, und Reports of the loademy o
Sciences of the L SNR. The Jawrnal of Experimental und Theuretical Physics and the

Adcte Physicechimicy belung in shis picture bt cupies wore nut
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HooLVENT

VENTILATED

ALUMINUM AWNINGS

“Hlodized

FOR EXTRA DURABILITY!

EXTRA PAINT PERMANENCE!

Modern, colorful KoolVent Awnings are designed for
all-weather service in all seasons. That means these permanent, ventilated
aluminum awnings must withstand the ravages of all elements and all
foreign substances — sun, rain, snow, sleet, smoke, industrial fumes, dust,
dirt, salt air, soopy water — so destructive to paint life.

To provide the necessary paint-bonding and protective
coating that meets the rigid service requirements of KoolVent Awnings,
the manufacturerst of KoolVents use “Alodine” to onchor the paint

[
OISO

KesiVent Matal Awning Co. of
Cleveland, Cleveland 13, Ohio

KesiVont Metal Awning Corp.
of Ametica, Tenos Oivision,

Delles, Tenms

KoalVont Metal Awning Co. of
Petshurgh, Glenmshow, Pennc.

KoolVent Metal Awning Corp. of
Michigun, Detroit 4, Michi

Alemingm Awning Co. of Ari-
ona, Pheenin, Arizono

KoolVemt Alyminum Awning Co.,
Mescorvilte, Now Jorsey

* ‘Alodine”®

finish and preserve its lustrous beauty.

ALODIZED ALUMINUM provides enduring finlsh beeuty
and metal preservation. This fact, called te the atten-
tion of your customers by the stirective ALODINE
seal, will give your products an extre salling paint.
The ALODINE seal Is avellable te ell gqualified viers
of ALODINE. Dsetails on request.

Kolcly_m! Metal Awning Cﬁrp‘ of

tKeaiVent licensoes uiing “Aladine’' and/er Alodized sluminum incivde;

KoalVent Awnings Limited,
) Lo

KoolVent Metal Awning Corp. of

Chicago, Elmwood Park 33,
Mincis
KoolVent  Aluminum Awning,

Div. of Duralco Mfg. Co., Inc,
Wheeling, West Virginio

KoolVent Awnings Limited,
Oshawo, Ontario

Eastern  KoolVent  Aluminum
Awning Inc, Mineolo, long
Islond, N. Y.

KoolVent Aluminum Awning Ce.
of Arkaniay. Inc, Little Rock,
Arkonsor

. Quebec

KoelVent Metal Awning Corp. of
N. £, Wehham 54, ’Acu'.' *

KoelVent Metal Awning Ce. of
PR, lnc, MacMyrray & Co.,
Inc., Hato Rey. Puerte Rice

KoolVent eof California, Inc.,
Los Angeles, Califernia

Penn-Ohio KeelVent Metc! Awn.
ing Corp., Girard, Ohlo

Buffale KeolVent Metal Awning
Co., Inc., Bulalo 1, New York

~ B .o T T—
pinnﬂ'du Researh and Drrrlum( s:'.prr 1914

AMERICAN CHEMICAL PAINT COMPANY

AMBLER, PA~

Manviastvrers of Metelivrgisal, Agriceitural and Pharmacevtital Chomitals
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Allhough the edidovial in Metad
Progress Tor June stated thal seant
information is available on Russian
machining practice. theve is a Hus
sinn journal devoted entirely to
machining practice and theory and
it is still coming in strong. The
name of this journal is Stanki
Instrumenl, unsually transiated
“Machine Tools and ITnstruments™,
although “*Machine Tools and Hand
Tools™ would probably  be more
accurate, In earlier years, the level
of the contributions was nothing to
get excited about, but their quality
has been visibly improving of Lite.
This journal publishes the Soviet
standards on hand tools and wa-
chine tools after they have reecivel
oflicial sancltion, The whole ganut
of culting and grinding operations
ix covered; there are also valuable
papers on chip Tormation, surface
tinish and methods of appraising it,
and reladed fopies.  Each volume
contains a small oumber of papers
concerning the metallography and
heat treating of toolsteels, and prob
lems of machinability are dealt with.
This journal pays close altention
ta new developments reported in
American Machinist and Machinery.

The journals mentioned so far
have been more or less thoroughly
abstracted in this eountry. There
exists also a whole flock of highly
specialized journals relating to met-
allurgy, moadeled after the German
house organs.  The following de
serve mention: “Central Bureau for
Ferrous Metals” (Glevehermel).
“Southern Metallurgy™ ¢ Yugomel .
“Urals Melallurgy” ( Uralmet), each
serving one of the so-called trusts.
There were also special magazines
for the blast furnaces in Sveriflovsk,
the coke plants in Kharkov, the
auxiliary rvolling-mill machines in
Sverdlovsk, and so on. Whether or
not these magazines have sarvived
the last war, I do not know; how-
ever, two years ago there was pub-
lished by the Stalin KM Works a
“Collection of Scientific-Technical
sapers” on ferrous metallurgy, and
a similar symposium must be cred-
ited to the Hyich Works in Mariu-
pol (Southern Russia). Lesser plants
have issued small mimeographed
bulletins  with technical informa-
tion. For example, the metallurgical
works in Chusovaya (Urals Dis-

(Continued on p. 372)
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Although perhaps best known fof
our special HY-TEN Alloy Steels, Wheelock, Lovejoy
carries a full line of standard steels in stock for fast,
dependable gervice from our warehouses. These stan-
dard grades include: C-1117, A4615, E4617, A4620,
A4140, A4142, A4145, A4150, A4340, etc.

There are many advantages in using a single source
for all your alloy steel needs, and Wheelock, Lovejoy
offers these extra services — modern heat treating,
testing and cutting, plus prompt delivery of blocks,
rings, spindles and other forged shapes to your
exact specifications.

Call in your nearest Wheelock, Lovejoy metallun
gical expert —he represents a firm that is backed by
over a century of experience in the use and applicas
tion of fine steels.

WL stecls are metallurgically constant. This guarantees
uniformity of chemistry, grain size, hardenability — thus eli
minating costly changes in heat treating specifications.

Writs today for your FREE COPY of the
Wheelock, Lovejoy Deta Book, indicating yous
title and company identification. It contains com»
plete technical information oa grades, spplice-
tions, physical properties, tests, beat troating, ete.

134 Siduey St., Cambridge 39, Mass,
and Clevel « Chicage < Deirell
Rillside,%. ). - Butlale - Claclangil

.
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trict) publishes the “NITO Boble
tin” (NITO is short for Soerety ot
Ilngineers and Technicians of th
Chusovsk Metallurgical Warksy, Aq
least a quarter of the 19 issnes
which appeared in 1946 and 1947
is devoled to papers on sleel melt
ing, 109 on the blast furnaee, 25
on rolling. There are also a great
munv original rescarch data o
example, on vanadium slag. The
entire volume of papers contains
103 pages with 159 illustrations.

Production Figores —1It is, of
course, well known that no Russian
journal publishes gravimelrie or
volumetric data on production for
staled periods of time. Even the
weekly or monthly publications of
individual works or trusts never
state how many tons of pig iron or
steel were produced and what the
ylelds were. About all they say i
that.plant A has fallen short of, or
exceeded, the production goal by
s0 many per cent,

In contrast to the custom of
other countrics, “production” . at
least in the years preceding the
last war  was, for instance, thd
quantity of metal run out of a
furnace without regard to its sound-
ness or suitability; thus, “produc-
tion” included all the scrap and
rejects. Al the rolling mill, “pro-
duction” was what went into the
mill in the form of ingols or
blooms, and not what came out of
it. Another example will illustrate
this even better: An order had
been Issued to the tractor plaut in
Stalingrad to produce 40 tractors
per day. So day after day, 40
tractors left the sheds; maybe one
of them could move out under its
awn power; the rest were pulled
out and then filnished outside the
gates. Thus was the “production
goal” reached!

At the time when the heavy
industries were started, production
figures of this kind, of course, gave
an entirely wrong picture of the
situation. There can be no doubt
that, in the yvears 1929 to 1933, the
production figures published were
not altained. In the years alter
1933 until about 1937, however, the
flgures published were more likely
to reflect actuality, and after March
1937, the opposite procedure was
adopted and figures published were

(Continued on p. 374)
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LAZECRETE REFRACTORIES

Hydraulic-setting

REFRACTORIES

These 2 new refrecteries, with the femeus 3X lhmuu,\'
cover the range of indestrisl regirements for néw fernece
construction and mony meintenomce wses, )

To tcam up with the highly successful 3X BLAZECRETE
Johns-Manville has developed these 2 new refractories

with many similar characteristics but designed for lower
temperature apphcauons Like 3X Blazecrete they too,
can be flipped into placu and troweled smooth without
ramming or tamping . . . or can be gunned.

/[ Stondind wazecReTE (2=

For building and repairing old refractory linings. Makes
brick work repair casicr and less costly than using "Plas.
tics.” For use by boiler manufacturers to replace fire clay
tile in wall construction. Docs not require prefiring.

4 Z./I./ BLAZECRETE (")

A low conductivity refractory concrete foruse in building
new linings and repairing old. lts light weight makes it
adaptable and economical for many applications.

/Mﬁ«m 3X BLAZECRETE (soer)

Unusually effective for heavy patching, especially where
brickwork is spalled or decply eroded. Excellent for re-
pairing forge furnace linings, burner blocks and lining
ladles in ferrous and non-ferrous foundries.

[ [} »
Blazecrete produces harden after only 6 hours of air curing .
can then be fired or left standing indefinitely. Come dry in
100-1h. bags. Unmixed portions can be stored for future use.
Approximately 130 Ib. per cu. fi. of cach is needed Y

for slap-troweling; 135-1b. per cu. ft. for gunning.
Write Johns-Manville, Box 290, N. Y. 16, N. Y. _u“

Johns-Manville

for patching and gunning
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teqrer than Those actaaly reached.

Tn the summmer of 1L the e
man High Commamd reteased a ref
crence book in which the capaeity
of the Bussum o imdustey was ale
tailed for the different branches,
there were dabtie an the capacity of
the furnaces, the plants, the number
of workers. and so on, This book
had been compiled on the basis of
such data as lid been published
previously in the Russian teehnical
literature,  When  German  expeeris
entered Russia in the wake of the
German armies (and this informa
tion comes from one of those ey
perts) they found thal, in actuadity,
praduction was considerably hivher
than indicated in their referenes
hook and that the potentials caleu
Tated on the basis of their Tists
wWere Wrong.

Another example of the element
of surprise and mvstery concerns
wire-drawing dies,  On Nov., 28,
1041, o German eommittee on wire
drawing was in session and (ace
cording to the minutes) it devel
aped  that Russia had  placed an
order for multiple wire-drawing
machines to be operated at such
high spreds that the weli-known
Krupp Widia dies used in them
simply could not stand the pace.
The Russian purchasing  commis-
sion, however, was not surprised
at all and hinted that maybe they
hind the right dice material and, af
any rate, they would accept the
machines. To this day, no positive
information on the new die mate-
rial bas leaked out, so far as 1 am
aware.

The peculiar reciprocity of the
Suviet Government in the patent
sitnation may be cited also. Our
Patent Office library in Washington
has not received full Russinn pat-
ent specifications issueld in reeent
yvears; all it has are briel abstracks
of these specifications. On the other
hand, anyone here may secure full
cvopies of our own patent specifi-
cations at a pominal fee aml no
questions asked.

As far as is known to me, there
has been no considerable expansion
in the Russian metallurgieal litera-
ture within the past two or three
yvears, such as has taken place in
other countries -— for instance, Ger-

(Continued on p. 376)
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YOU WILL FIND IT
VALUABLE FOR
READY REFERENCE

This brochure, file catalogue size
8% x 117, contains necedful facts
and information on Brincll hard-
ness, ductility, compression, ten-
sile, transverse and hydrostatic
testing machines and proving
rings. Also information on special
testing equipment. You may st
some time want w have quick in-
formation on physical testing equip-
ment and this catalogue in your
files makes such information avail-
able to you immediately,
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8835 Livernois ¢ Detreit 4, Mich.

Without obligation send ms your brochws
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many, Eneland, Austraba, Spain and
Hrazil. However, the gquabits of the
papers, wiich ten years ago stll
was quile spotty, has improved.
Statements of an author that are
not supparted by factual dita, and
shorteomings in experimental proce
dure, are now n {or a reprimand.
in the form of an edilog’s note.

The acquisition of Hassian jour
nals  so far as they are obdainable

has been simplificd. There is onby
one channel: The Fetre Continent
Book Corp., 38 West 58th St New
York 19, whose most recent hst oof
available periodicals carries 208
items, including numeroas propa
wanila mediums (The Hoeder, Cul
ture and Life, Soviet Sport, Saviel

Arl, Labor, Problems of History, |

The Peasanl Woman, The Yowng
Bedshevih, Crocindiley. I sleo car
ries an “Important Notice ™™ listing
22 jownals that are “overubseribed
and not avatlable for 1950, Sad
ta relate, “Factory Laboarstory™ and
“Journal of Technscal Physies™ were
placed in the oversulncribed cale
wory atnait the time Melal Progress
was running Hs June ivveoe with
Russian abstracts (rom thase two
joarnals.

And what will happen f vim
try 1o brcak through the wros cur
taln to secure lechnical Yderatuse
directly Irom individuals® Here i
iy story ;. Abod three sears ago.
the addicss of one Comrade X.
research engincer o an  Inaditute
in the Urals region appeared in the
Letters tu the Fditor caluma of
an Anwrican weckly., Comrade X
secined rager for foreign st
and hence 2 mood candidate 1o
cxchange journals with, so | sag
gested trade to him and actually
received a posicard expressing bis
interest in the proposal and pram
ising to luok into the possibilitics
of obtaining back issues of certain
journals for me. Then, after a few
months, 1 was asked, uot by Com.
rade X, but by a Detroit firm, would
I kindly pay them the sum of $27.59
covering a book on spectrographic
analysis plus five standard samples
to go with it, so that they could
forward the book and samples to
Comrade X. In the meantime, 1 had
received from Comrade X three
copies (one of them useless) of a

(Continued on p, 378)
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NTERG- N increawex die life for
Rewkiord Drop Fuege by eliminating
wwriace-diiurbing emery cleaning at
vnd of ress. Hand polishing is cut to s
minimem becnuw it's done M fore heat
trenting. Hydro-Finich remaves all
hent-trrat weale, holds tolerances anid
raves swriace smoother than hand
pulishing. Fstimutesx <show  Hydro-
Finiah will pay for itelf out of aving:
m two o three years!

NVROO-AEEIM simplifie~x manufacture
and maintenance of tools, dies and
molds. Costly hand work is reduced
and surfaces are virtually free from
directional grinding line<. Hydro-
Finish assures better bonding, elec-
troplating, painting gives you the
surface you want within 0001}

POR FULL BPGRMANON on how Hydro-
Finith ean save you money, write to-
day for Bulletin 1400A to: PaNiBorN
CORPORATION, 1300 Pangborn Blvd.,
Hagerstown, Maryland.

LAST CLEANS CHEAPIR

with the right equipment
for avery job
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GONTINUOUS ROTARY HEAT TREATING FURNACES

Jor clean hardening, snncaling, normalizing, carburizing. N’i-(‘.-*hinﬁ.
cte., of many small parts,

The self-metering feed hopper arrangement permits the operator to
pre-load & one-hall hour charge of work which iy then continuously and
uniformly processed without further attention, therehy eliminating costly
man-hours. I desired, s continuous feeding mechanism may be employed
which completely eliminates the need for an operator.

Write for Bulletin $01-1 today.

'r

HAMERICAN GAS FURNACE CO.

‘ 1002 LAFAYETTE ST., ELIZABETN 4, N. ).

A Little Does a Lot

GCC CERIUM METAL Mischmetan
added in small quantities to many Fer-
rous and Non-Ferrous Metals improves
the metallurgical and mechanical proper-
ties of the end products.

Discover how a little does a lot by
writing for our informative bulletins.

'cel® GENERAL CERIUM CO.

tDGEVWATER. NEW JERSEY
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ianrnal 1owanted, so bosenl the
money. Affer that, silenee deseended
and there was o answer fo iy
pleas that three badly soiled maga
sine copies were reallv Tess thaw 1
had expected to gel For =27.060°0
do not know if Comrade X is to
Llinne  probably he s nob. beeause
requlations were just then  issued
governing  relations between Rus
sians and  pon-Russians, and pos
<iblv Comrade X dith not want fo
be transferred from his comfortable
post in Sverdlovsk to less cheerful
surroundings in Siberia,

[ shall conclude this commentary
with an evaluation of the position
of Russian metallurgical literature
when compared with that of other
countries. Thirteen years ago. Dr.
R. F. Mehl of Carpegic Teeh made
a careful survey of the number of
research artieles in the metallurgical
ficld which had appeared in prac
tically all the seientific literature
of the world in the preceding twa
vears.®  In compiling the nuwmber
of articles from the various coun
tries, he found that the quantities
produced had the following relation:

Germany 7
United States 4
Ingland 2
Russia 2
France i
Japan 1

fhe added that if quality of the
articles were considered, the United
States would be unlikely to improve
its position.

If someone were asked to repeat
this performanece for today’s metal-
lurgical literature, e might arrive
at the following numbers:

United States 7

England 3
Germany 3
Russia ?

Any such comparisons are apt to
be challenged and 1 will gladly bow
to challenges based on actual count.
There is no doubt, however, that in
the 1937 c¢valuation, Russia would
have received a better rating if the
Russian journals had becn more
fully and adequately abstracted at
that time. Today, we simply do not
know. The iron eurtain is drawn
too tight, [}

*National Resources Committee,
1937, paper on Technical Trends and
National Policy, p. 364.
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the punch. On waeh o punch the gap could he
T2 i hetween puneh and supporling prressure plate
for forming D020 thick steel. This sip can he
inereased to Gy i af the Kage s inereased ta
0050 in. The gap can be i with 0.025-in
auminum, and 2 in. with 0.050-in. aluminum.

In conclusion it may he said that results so
far have heen most salisfaclory, Representative
parts that would require ot least 13 win. beneh
work can now he made wilhowt any altention by
the “tap-tap™ department.  The largest blank we
have formed <o far is abont 28131 in. bhut he

003100040001-4

only Jimitation in this respeet s the size of the
m|u‘ipnu'ni available. Another possibility, as yvetl nat
well explored, is the Torming and  sunmultancouns
shearing inany direction. So mach interest has
been shown in the pracess hy engineers through-
aul  the melallurgical indostries  generally, that
Hydropress, Tne., has been licensed to manufacture
the equipment for general use in hydralic presses
We are inclined to believe that mechanical presses
might also be used. if the press is powerful enough
and il the jaw opening is sufliciently  wide to
mount an auxiliary Marform unit, o

L
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The Oll'ganization of lron

and Steel Research in Russia

The follmeing statements on organization of
Jerrous metallurgical research in the 1.8.5.R.
are quoted from an article by G. Delbart in
Revue de Metallurgie for Ipril 1919. This
extract is followed by editorial remarks concern-
ing the publication of Russian metallurgical
papers. Beginningon p. 798 are printed extended
abstracts of five recent articles Sfrom Russian
technical journals. Of particular interest is the
description of a magnetie method of determining
the hardenability of steel (p. 816), a method
which. properly calibrated, would seem 10 hare
several advantages over the widely used end
quench test.  Also abstracted are papers on
multiple-arc welding of thin sheet metal (p. 808),
effect of grain size on the kigh-temperature
strength of anstenitic alloys (p. 798), tcsts for
forgeability (p. 838), and effect of alloying
clements on the hardness of Jerrite (p. 802),

EFORE 1911 scientific metallurgical research
was carried on in the laboratories of advanced
teehnieal sehools, the wniversities, large factories
and large arsenals. Metallurgy was taught in the
School of Mines of St. Petershurg, founded in 1773
The Polytechnic School of St. Petersburg had a
program analogons 1o the French Polytechnic
School. At the School for Roads and Bridges,
founded in {810, there was a cenler for testing
materials. A large central testing laboratory was
also started before 1914, and one of its branches
was directed by the melallographic scholar, N.
Belaiew.  Other institutions such as the Upper
Technical School, of which Dimitri Tchernoff
(1839-1921) was a product, and the Polytechnic
Institute of Lesnoye should not be forgotten.
Scientific research in general and metallographic
science in particular were in full swing by 1914.
After the war of 1914-18 and the civil war that
followed, the Soviet government reorganized teach-
ing and research and founded a considerable num-
ber of advanced technical schools and research
inslitutes all over the U.S.S.R. At the present time
the number of these institutions and large indus-
trial laboratories is more than one thousand. The
institutes can be separated into four groups: the

Metal Progress; Page 772
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Academy of Seienees, advaneed schools, institutes
of (properly speaking) reseirch, and Laboruatorics
of industrial research.

The Academy of Science boasts institutes
which are among the best cquipped in the world,
notably an Iron Institule, in Moseow, with g
branch in the Urals. Ns budget is directly
approved by the Council of Ministers and ils presi-
dent is one of the Council of Ministers of the
US.S.R. The Government entrusts the Academy
of Sciences with basic work most impoertant to the
national interest, and the Academy conlrols in
principle all research undertaken in the U.S.S.R.

The Soviel universities generally do not con-
cern themselves much with iron; however, some
ten of the advanced technical schools include fer-
rous metallurgical instruction and research, These
rescarches are financed by the ministry supporting
the school or by an industrial group, but the gen-
cral program must be submitled to the approval
of the Ministry of Education which controls all
schools, even those depending on other ministries,

lach ministry has its own institutes of
rescarch.  The Iron” Ministry has eight inslitutes.
The main one is in Moscow; other well-cquipped
ones are at Sverdlosk in the Urals, al Stalinsk
in western Siberia, and at Dniepropetrovsk.
Rescarchers are allowed to use the results of their
work (o oblain universily degrees. A thesis for
the degree of “eandidate” requires about two years
of experimental work; a thesis for the doctorale of
scienee about flve years. Along with a universily
degree, particularly that of doctor of science, goes
an appreciable increase in salary and other mate-
rial advantages. -

Most of the work undertaken is due t§ the
initiative of the rescarchers, but in order to receive
the necessary financial support they must furnish
a detailed plan, state precisely the goal to be
iained and promise completion of their project
in a rather short time.  When laboratory work is
to be extended to industey, the researcher is asu-
ally given supervision and exen the execution of
faclory tests, or experimends in the semi-industeial
pilot plants attached to the institules. ®

Soviet Metallurgical Publications

RECENT Russian texthook - “Metallovedenie™,

by AL AL Bochvar) cantains an appendiny eval-
wiling the metallurgical publications of various
countries.  The four prineipal Russian journaks
are given there as: Stal Steels Tsectme Melally
Nonferrous Melils . Izpestiga Scktora Fizikoh-
hinieheskova Analiza - Bulletin of the Branch ol
Physico-Chemieal Anatysis e and Zhrpal Teckhm-

June, 1930; Page

cheskoi Fiziki cdournal of Technical Physics),
Only fhe fast of these is received and abstracted
regularly in the United Stales.,

fapers of metallurgical interest are by no
means limited to the four principal mediums.
Seventeen Russian journals are annolated in the
“ASM. Review of Metal Literature™, and in 1918
the Review carried references to 125 Russing arti-
cles, of which 70 were in the following four
vilegories;

Analysis and Testing 6.
Joining (chiefly are weldingy |
Properties of Metals 11
Constitution of Alloys b1

This distribution of subjects shoult not Iw
regarded as typical of melalturgienl activity in the
Soviet Union. It is more tikely an indication of
the type of literature considered exportable, A,
the preponderance of arlicles on mechanical and
chemieal testing is due chiefly to the large number
of short articles appearing in one jonrnal, Zarod-
skaya Laboratoriga «(Factory Laboraloryt. Papers
about foundry operations, for instanee, are miss-
ing: and scant information is mvailable on machin-
ing practice, although the annual production of
machine tools in the USSR, has been reported as
increasing from 35,000 pnits in 1939 ta 1,300,004
planned Tor 1950,

Ten of the 17 Russion journals covered by the
A S M. Review are issued by the Acinlemy of Sei
ences of the USSR, which publishes a long kst
of Bulletins, Journals amd Reports. One finds in
the Academy publications a great variely of metal-
lurgical information  all the way from electron
density of alloys to such unacademic subjects as
the heterageneily of steel ingots and the preheating
ol fuel in a shafl furnace,

B There is also another type ot article which
appears occasionilly undee the standarndized title,
“The Priority of Russian Scicnee With Respeet to
hnowledge Concerning o Regardless ol the
aceuracy of any parlicular cham o prioeity, the
Russian melallurgists are currently turning out
some important rescarch. American ehemists e
recogitized the value of Russian chemical hitera
ture, as indicated by the fact that two Russian
chemieal journals are being republished here
Faglish and sold on o subseription basis for =80
and =83 yearly. A similarly comprehensive prog-
cet for translating and republishing metallurgival
papers may or may not be feasible, but the Aneri-
cat metalturgist shoubd not blind himself to g vast
and saried amounl of researceh amd deselopment
being carrvied on throughont Fuvasue Perasal of
the tive extended abstracts beginnng on po 7498 ol
this issue will give the pewder some indication of
the type of rescarch being reported o
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I.LR.S.I.D.

(INSTITUT DE RECHERCHES DE LA SIDéRURGlE)

L'organisation de la Recherche Sidérurgique
en France et a I'Etranger”

par G. DELBART

La recherche dans Uindustne ndérurgique a été long-
emps le fait de savants isolés. simplement cuneux
découvnr les vérités cachées de la nature, ou d'ingénicurs
sadacicux décidés a pousser jusqu'au bout la réalisation
de leurs idées.

Les pionniers de la recherche partirent & U'aventure en
terre inconnue ; ils posérent des jalons sur les routes qu'ils
parcoururent, d'autres les suivirent qui exploitérent les
résatats de leurs découvertes. L'individualisme éait alors
chose naturclle, il avait sa grandeur.

Sl éait possible dans le passé @' l'individu animé
par une idéc-force ou un idéal, d'agir seul avec
moyens précaires, il i devient de plus en plus difficile
dans les temps présents de progresser seul. La plupant

terrains vierges sont au moins partiellement défrichés.
dans leurs parties les plus accessibles. T1 faut parfaire
:ﬂiéfxi(hemem ou mellre en exploitation des lefres nou-

doute, les grandes découvertes seront-elles encore souvent

accomplies par des hommes de génie. mais leur mise en »

splication est déja le fait de collectivités. Les preuves
maténielles sont li, et nous ne reprendrons pas les discus-
moat philosophiques sur la question de savoir s'il faut
o« mon organiser la recherche.

L'mportance du développement de 1a recherche dans
we industrie particuliere devrait normalement étre en rela-
Noa avec Dimportance de cette derniere. \oici, pour
smées 1938 et 1947, la production annuelle, e ml-

) Condercne trte a ba Mascn de s Chumee. e I8 jea
vy 19499

ceci demande du matériel. des équipes. Sans

hons de tonnes d'acrer. des principales nations sderu-
gques .

1938 1947

Etats-Umis d"Aménque 28 i
U.R.SS. . I8 19
Grande-Brotagne 10,5 12.7
Allemagne 20 2.7(1)
France 6.. 5.6
Belgique <8 2.9
Itabe i 23 t.7
T chécoslovaquic ) 2.2
Canada 0.7 19
Luzembourg 1.4 1.7
Suede 097 1.2
Irvdes 0y 1.2
Austcalie 1 i (!)‘Z’

. o, .
i,'.f,.m,,,i. 0.44 057
I Ea 1946,

7

Vd

Commem la recherche sdérurgique est-eile orgamser
4ans ces difiérentes natons? C'rst cr que Aous essairrons
de montrer 3 la lumuére d'une dncumentahion sost pusee

dass les pays viutés, sont nrée mdsrectement
d'snformations venues des pays lowntains.

Les documents rassemblés sont dusparaies en qualiné et
ca quantite. Je les a1 comtrolés ou fat comtroler sur place.
chupt‘u'nthchowaélémbk.myma

convaincu qu'th présentent des lacumes et des
insafbsances, d m'en cxcwse

iy £ L WOTAL S E & 0 8 iR ol
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ETATS-UNIS

[.a recherche industielle sux FtateL nie ed tortenent
Joveloppee entie 1920 ¢t 1940 (g 1), et oo dervelp
pement a subs une impulaon conadérable au Cguis d- L
dermicre guerie mondiale.

Dans un pays ausa svaste. o concentiatibn de 1y
recherche 3 échelon national peut paraitre” difhaile.
mais de todtes manmeres, le regime liberal qur y regne
et Pexistence de groupes industisels puissants < prétaent
Inen a la décentralisation. Clest (e que 'on observe lor
qu'on examine la structure ded organismes de recherches
Ceux-t1 sent d'ongines difiérentes, ils dépendent notam
ment : ‘

I de 1o prolession
niques

2 des industries metallurgiques  apparentees
molybdene, »anadium;

3 des universités;

4 des organismes nationaux;

5 des laboratores de recherches paves.

11 n'existe pas, a proprement parlrr. d'Tnsttut Natio-
nal de Recherches Sidérurgiques.

adeturgie et mdustiies e o

mckel

I La profession cit. de lom, celle qui entretient
le micux la recherche adérurgique. Celle-ci est surtowt
pratiguée dans les laboratoires des sociétés importantes
comme I'United Stales Steel Corporation, la Bethleem
Steel Corp.. la Republic Steel Corp.. ['Union Carbude.
I'Inland Steel, I'Alleghany Ludlum Steel...

Ces Sociétés qui maintiennent normalement un contadt
éroit avee les Universités, possedent en général un labo-
1atoirc de contréle dans chacune de leuis usines et un
laboratoire central plus spécialement chargé des recher-
ches. Elles consacrent a la recherche des sommes impor-
tantes (bg. 1), qui ont é&é conudérablement augmentees
depuis le début de la dermére guerre mondiale. Par
exemple, I'United States Steel Corp. a un éat-major d-
3.000 ingénicurs de recherches; son laboratoire cential
est & Kearny (New-Jersey) : il est dirigé par le D' J.-B.
Austin, ¢t s'occupe principalement de recherches de base.

Parnu les filiales de I'U.S. Steel Corp.. la Camnegic
IMinois Steel Corp. de Pittsburg possede un laboratoire
central qui [ait un peu de travail de base, mais s occupe
surtout des problémes d'étamage et de galvanisation: la
National Tube C+ étudic & Pittsburgh les problemes rela-
tifs a sa spécialité. et I'American Steel and Wire C
étudie a Cleveland I'étirage des fils et des ressorts, L'U'.S.
Steel Corpr. a également fondé, en 1947, a Duluth
(Minnesota), un laboratoire trés important pour le traite-
ment des minerais.

L'industnic automobile et de constructions mécaniques
fait des recherches dans le domaine plus limité de la
métallurgie-physique : propriétés des métaux et traite-
ments thermiques.

2 Des Sociétés allices a la Sidérurgie,
comme I'International Nickel C. la Climax Molybde-

o vy Ny e

"AMERIQUE

aum U . Lo Vansdium
iabvtatones puissants qui Audient Toe acmic o e g
dans [a mesure ol ceux-ca sont althes au No N g

H! \E{‘,f'lu . SRR *

i Dans les Universites, ' i v toniing
taie a tout naturellement une place de prenues pa- -
ia recherche appliquer nlen est pac pour ceia ne

¢ en paricubier les recherches imteresaant ja deteme .

nale pour lesquelles cev organismes reconvent e -y
et des g}t‘dll.\ impoitants de I'Frat
[re laboratones speciabieds des Unieite. -

rualcm«=ﬁi de 'Industiie de« contrats Jde ten et nes {:
<ontrats! toujours himites en temps U en «rechin, ety
{ors trates par intermedinre des accociahions e gy
sans captaux. comme PAmencan Sodety b Jodn
AMuatenals (A.\I\l) FAmencan Weldine L ]
forsquil s’agit de recherches interesaant Venwmbl 4s
|-mfrumn,
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T 1. — Depenses en dollurs comsacrees Jo 1920 4 138 s
recherche duny Tinduswic des Etuts-Unis Treec au memesns o
M. Muuzin Ly recherche technigue Nor
role en Suissc et vz Etals-Unis, mar 1947 -

o7 guiftiiall, it

Les Universités technologiques montrent une teadase
a se spécialiser soit dans la métallureie chimsgue (phywe
chimie des métaux a I'état hquide). sut dans la mile
lurgie physiqus {étude des diagrammes d'equibibre o fa2
solide et des propniétés des metaux).

Les Universités les plus importantes Ju post de w
de la méallurgie chimique sont ituées dans 'Es G
sont

a) Le Massachusetts Institute of T'echnology.  Be
ton {c'est la plus importante des écoles polytechome
américaines: elle étudic. notamment, les problemes &
traitement des munerais de  fer sous la direction du
fesseur Gaudin) ;
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L'ORGANISATION DE LA RECHERCHE SIDERERGIQCE EX

¢} la Purdue University.
L'enseignement de la métallurgie physique est donné
phus spécialement a :
* e ['Ingtitute of the Study of Metals (de 'Université
de Chicago) :
. — & Notre-Dame University.;
— & la Purdue University;
— & I'Université de C ali?ornie. a Berkeley;

1? le Carncgie Institute of Technology. a Pittsburgh;

— ¢t aussi au Carnegie Institute of Technology.

On trouve également des laboratoires de me'taﬁurgic
dans les autres Universités, mais les laboratoires de
recherches y sont moins importants.

Au Cali{omia Tostitute of Technology, oit 'on forme
surtout des ingénicurs-mécaniciens, un cours sur la phy-
sique des métaux est enseigné.

Ces Universités maintiennent avec |'lndustrie, pour la-
* quelle elles travaillent également, un contact permanent,
e disposent souvent de crédits importants. Par exemple,
P'Université de Michigan dépense pour la recherche envi-
ron 20 millions de dollars par an. dont 200.000 dol-
lars pour la métallurgie.

Les chercheurs débutants gagnent, dans les Universilés,
environ 250 dollars par mois: leur salaire dans Findus-
e serait de 25 & 50 77 plus élevé. Les chercheurs
accomplis peuvent atteindre 450 a 500 dollars. Le cadre
des professeurs comprend, dans l'ordre croissant de la
hiérarchie, Jes « Assistant Professors », les « Associate
Professors ». les « Full Professors »; ces derniers regoi-
venl un traitemen! de 600 a 700 dollars maximum, tan-
dis qu'un chef de service de I'industrie gagne en moyenne
800 a 1.000 dollars et parfois méme 1.200 a 1.500.
Mais le professeur ajoute généralement a son traitement
oficie] des honoraires de conseiller technique. La loi de
['offre et de la demande joue d'ailleurs férocement et il
et fréquent qu'un tourneyr gagne plus qu'un ingénicur ct
un souffleur de verre plus qu'un professeur d'université.

4 Dans les organismes nationaux, ' « Office of
Scienlific Resarch and Development »  financait pen-
dant la guerre des recherches intéressant surtoul la de-
fense nationale. Cellesci étaient faites dans des labora-
taires privés. dans les Universités. dans la division métal-
hirgique du Bureau of Standards ou au Bureau of Mincs,
tous deux organismes d'Ftat. :

_ Le Bureau of Standards 1. commec

mesures, mais possede également un département de mé-

tallurgie pour les recherches relatives aux métaux. -

‘Le Bureau of Mines 1 jour mission la' misc en
valeur des iessources naturelles du pays. Son activité est
trés décentralisée ot les contrats gu'il passe avec I'Indus-
e et les Lniveratés sont d'une application tres souple”

Le Bucau of Mines ne fait pas de recherches sur la

ique des meétaux, mais s applique particubérement a
l'étede de la hiansiormanon des minerais et métaux. il
possdde de nombreuses stations oli 'on étudie les minerass

. iques. en varticulier celles de \inneapohs. de

sdérurgiq
Sak Lak: City. de Tuscaloosa. de Boulder Cuy. de

1 pom o
Pmdique. spéciahsé dans les questions d'étalonBage et de |
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Collecc Park. 1] posséde cgalement des départements do
mtll“urm? et d'électro-métallurgie; en p:ihn.lm. dos
travaux tres importants sur la thermochimie sont poursm
Vis d"l»’“" Jl' nombreuses anndes a la station de Hetheley.
en Californie.

_ !..U-S Nnvy finance, de son (ote, des recherches
ntéressant la défense nationale.

. la Commission de 'Energie Atomique tart exe-
cuter peur son comple des recherches sur les metaux rene-
lant aux & atures élevées.

5* Aux Centres de recherches industnels nationaun
cl universitaires viennent s'ajouter des Imstituts de
recherches privés a but lucratif ou non. Les vésul-
lats des recherches confiées 3 ces Tnstituls appartiennent
géncralement a l'industriel qui a pose le probleme. et ne
sont alors pas publiés.

L@s plus importants d'entre cux. du pont de ruo de
rurgique, sont :

— e Battelle Memonal Institute:

— le Melion Institute of Industrial Rescarch.

~— FArmour Research Foundation
viennent ensuite :

— le Midwest Rescarch Institute.

— le Southern Rescarch Institute:

— e Southwest Research Institute:

—— e Standford Research [Institute (Cahforma ot
Pacific North West) .

Le Battelle Memorial Institute (Colombu.
Ohio) est une institution fondée en 1929. par un don
de Gordon Battelle. C'est un laboratoire prvé. travail-
lant sans bénéhce et installé dane de tres beaux bau-
ments avec un équipement acheté et renouvelé gricr aux
revenus du don. Les dépenses des recherches faites en
1947 ot atteint 4.250.000 dollars. soit environ 25 ‘.
your la métallurgic.

Plus de 250 recherches y ctaient en cours. la meme
snnée, dont 60 & fnancées par lindustue ot 407,
car le Gouvernement. Le personnel st passe de BOI), au
1" janvier 1947, a 1.028 au | décemmbie 1947
60 i sont des techniciens. 40 . apparhienn nt aux
yersonnels administratif et auxiliaire.

Le Mellon Institute of Industrial Research
éte fondé en 1906, d")y'n un programme flabli par le
D' Rebert Kennedy Duncan, aw permettail & apponter
des « Aellows » faisant des 1ec heeches dans les LUnnves-
stés r les industriels. Jusqu'en 1927. lastitet W
jarte I'Univensité de Putsburgh. Depurs lors, il en
dirigé par un éat-major responsable emvers le Consarl.
var l'imermédiaire du Directeur. . Institut coopere aves
I'Université de Pittsburgh et ses membres pruvent y pas
ser leurs examens. mais les « fellows - du Mellon Tass
tute ont le statut des travailleurs salanés. _

En 1947, les dépenses pour la e herche ture ot applhi-
Juée se montatent a 2697082 dollare. br pevsonpet
comprenait 295 « lellows o & leuss 280 ades En
1047. 80 projets de recherches. Bnam e par bes vchua -
tnels. étarent en cours. dont 6 depupss tiente ans et plue.
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2 depuis vingt-ang ans. 9 depuis quinze ans et 19 de
puis dix ans (fg. 2). Cet Intitur fant des recherches de
himie et de chimie-physique pures.

L.'Armour Research Foundation of the Ins-
titute of Technology a é¢é fondé & Chicago en
1936, C'est une Société particuhere, bien qu'elle dépende
en partic du Président et du Consell d’admumistration
de 1'Nlinois Institute of Technology. Depuis sa fondation,
celte organisation vil enlierement par elle-méme. entrete
nant son personnel et son équipement.

Fn 1947, les recherches subventionnées par 'lndustnie
et le Gousernement se sont montées a 2.551.854 dol
lars. Sur 105 projets de recherches en cours au 1”7 sep-
tembre {947, 39 dlaient subventionnés par le Gouver
nement et 66 par 'Industrie.

l.a Fondation comprend trois divisions -

I+ la division des recherches;

2 la division des mesures magnéiiques;

3 la division des recherches internationales.

Celte dermiére division a €té organisée récemment pour
faire des recherches pour les gouvernements et le< indus
triels étrangers; elle a son sitge 3 Mexico City

1.a division des recherches comprend des département.
de Physique, Chimie et Industries Clhimiques. Métaua.
Céramiques et Produits minéraux, Flectricité, Mécanique
appliquée, Industries mécaniques.

personne]l était de 488 personnes au | septembre
19047, dont 322 savants et techniciens. Parmi cux.
12.5 *¢ assurent la direction des recherches scientifijue.
et techniques, 59 77 sont des chercheurs. savants ou
ngénieurs: les 28,5 70 restants sont des assistants tech
niques et scientifiques.

l.- Midwest Research Institute « ét¢ orgamsé
en 1945, a Kansas City: il fonctionne comme une institu-
tion de rech-rche indépendante, a but lucratif. travaillant

A .4 o ol imtusiie flo Lo eitreny >
oot un laboratoire Jde o rmheni oo L oaona tave e
deveiogpwemenl  ded resouties matuielies des b
Middle West On v tant peu de mulmnches e, o
[AVRE TR N

wes  mary syrioul axiooies
mes anigue  appliguer

i-! Southern Rescarch Institute, .
mingham {Alabama)  toade en 1947 et wattenss o
-ouuniﬂum- puiners ot deo denes v nlle o el
| rotegeant e anterels des comnoimditare. L u
mlamment sans publication des sesultate

Lr‘ dﬂin\r\ dr :n')ru'\cs weosold o revees an gy
a l'hh dt‘ M) (XK} dn”u*. 40 r!‘u’!“ L LI Y R e
bre 1947 dont 69 . e Pladustne 15 p—
Gouvernement, T4 pour fa biochime 8 0 gy
leur propre compte

l."‘ﬂ?lllf c'éu‘\r :i Rﬂ personnes, \I-lnl ) t#1 "B
oy s un départemienl Je metallunae

l.r Southwest Research Institute « <t g
1947, pree de San Antomo. par un don d- Tom Sg
U n deuxieme laboratorre serq inaalle 3 Houstoe pow e
petroles. On o’y faal pac encore de metallunge

l.c Standford Research Institule . cle (e i
menl en cooperation par les industiels de la Caltew
et de la région Pachgue Nooad-Qued el uw am
niation  sans benehoe fante Jroui enticarndie w »
types. de recherches pour Pindustiie et Ie o imens
st dguipe pour faire des recherches sur Vorzansens
du travail, les marchés et ausa des recherches techum
d> Phyugue, Chimue, NMécamque, Baologe

‘Bien qu'entierement separe des Unnersites, et o
pendant on liaison aver elles

|.'Engineering Research Association i
come, 1 Minncapolis, 4 éte fonde 2 1o ha de {2 e
par un groupe de savanis ol ingenieurs qui avaes B
vaillé de concert pour la Marine et ont deade de oo
nuer leurs recherches sous forme dentrepnise prvee &
profitent de la direction. de Porwanication admimstra
ot des facilités d la Northwest Aeronautical Com ¥
ont actuellement des bureaux 3 Washinzton ot Mowe
rolis. et ont un effecttf de 430 membre. farant w
des recherches apph uées. woue contrats. dont b mostst
s'éleve a plue de 3 millions de dollars pas an

Comme on le voit, il existe aux Frate-Uni dAs
rique une fluraison de laboratoires de recherches adert
giques : laboratoires industriels et universtaires. et
de recherches privés qui possedent parfois des mom
Agaux et souvent supérieurs a ceux des instituts naboass
des pays dr grandeur movenne comme by Franer
gleterre et '"Allemagne. L=< contrats passes par ;'El‘;‘
var I'Industrie. avec ou <an: P'intersentivn des Asco®
tions techniques, assurent une coordination satsfas¥
des efforte. A cet égard. le WU+ Aetalluryy Commt®
of the National Academy of Sciences a rowe peadss
la guerre un réle important.
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L'ORGANISATION DE LA RECHERCHE SIDERURGIQUE EN FRANCE ET A LETRANGER

[l semble, d’aprés certains grands professeurs améni-
cains, que la recherche sidérurgique aux U.S.A. soit trop
s de vers les applications immédiates et I'on déplore

M1

cclue. méme ‘dalm Ies]:."n;;enilé; améncaines, les sommes
onsacrees a la recherche pure sosent trop fasbles
rapport & celles accordées a la radwnheq‘puhqur’ . =

U.R.S.S.

La recherche scientifique sidérurgique était pratiquée,
avant 1014, dans les laboratoires des Ecoles Supérieures
Techniques, des Universités, des grandes usines et des
grands arsenaux,

L'ensei at de la Métallurgie était donné & I'Ecole

des Mines de Saint-Pétersbourg, fondée en 1773. L'un

des anciens Eleves de cette école les plus connus fut le
| P. Anossoff, qui, au début du Xix" si¢cle, avait
mstall€ un laboratoire métallographique dans les usines de

Zlatooust (Oural), dont il était le Directeur. L'Ecole

Polytechnique de Saint-Pétersbourg avait un programme

analogue A P'Ecole Polytechnique frangaise: elle eut sur

le mouvement scientifique une influence certaine. A

I'Ecole des Ponts et Chaussées, fondée en 1810, existait

un centre d'essai des matériaux qui fut dirigé un certain

temps par le professeur Belopolsky. De nombreux savants
francais y furent professeurs, en particulier Clapeyron.

Lamé, Rocourt; un Francais. A. de Bétancourt. en fut

le premier directeur jusqu'en 1824.

Un grand laboratoire central pour les essais de maté-
raux avait également été créé avant 1914, sous les aus-
pices du Ministére de la Guerre. L'un de ses services
éit dirigé par le savant métallographe Belaiew. D’autres
institutions comme PEcole Technique Supérieure, d'ob
witirent D. K. Tchernoff, et 1'Institut Polytechnique de
Lesnoyé ne sauraient étre oubliées. La recherche scienti-
fque en général et la science métallographique en parti-
culier. étaient, vers 1914, en plein essor et entretenaient

_avee la science francaise une liaison étroite.

D'une maniére zénérale. les Feoles d'Ingénicurs prati-
quaient la recherche anpliquée 3 la métallurgie, tandis
que I'Académic Impériale des Sciences se préoccupait
surtout de science pure. .

Aords la querre 1914-18 a1 la guerre ciYilc aqui lu
succéda. le Gouvernement soviétique s'occupa de réorga-
niser 'enseignement de la recherche et fonda sur toute
la wrface de I'U.R.S.S. un nombre considérable d’écoles
techniques  suvérieures et d'instituts de recherches. e
nombre actuel de ces institutions et des grands labora-
toires industriels dépasse aujourd’hui un millier.

Ces indituts peuvent se répartir en quatre groupes :

1» I'"Académie des Sciences:

2= les Ecoles Supérieures:

3 les Instituts de recherches vrovrement dits:

4 les laboratoires de recherches industriels.

L'Académie de< Sciences aui a pris la suite de Van-

cienne Académic Imnériale a été réorganisée vers | .

F-}k nosséde des Instituts qui sont narmi les mienx éaui-

N du monde. et notamment un Institut de Sidérvruie.

3 Moscou, avec filiale dans 1'Oural. Son budget est direc-

tement avprouvé par le Conseil de< Ministres et son nré-

sdent fait partie du Conseil des Ministres de l?l!.R-S-S-

Le Gouvernement confie a 'Académic de Sciemes les
travaux de balg et ceux d'intérét national fes plus impos-
tants, et celleci contréle en principe le< recherches entie-
prises sur tout le terntoire de 'U.R.S.S.

Un certain nombre de répubhiques <ovietiques pose-
dent leur Académic des Sciences propre. maie naturel-
lement de moindre importance que  'Académie  de
I'Union.

Les Uglivcrsités soviétiques s'occupent  véneralement
peu de sidérurgie: par contre, il existe une dizane
d’'Ecoles Supérieures Techniques. avant a leur o
gramme ['enseignement et la recherche sidérurgiue. Ces
recherches sont financées par le Mimstére dont reléve
I'Ecole ou par un groupe industriel. mas le programme
zénéral doit étre soumis a I'approbation du Ministere de
I'Education Nationale qui contréle toutes le< Feoles.
méme celles qui dépendent des autres Ministéres.

Chaque Ministére possede ses propres instituts  de
recherches. Le Ministere de la Sidérurgie en posséde
huit: le principal est & Moscou: dautres bien fuuipés
sont a Sverdlosk, dans I'Oural. a Stahnsk. en Sibéne
Occidentale. a Dniepropetrovsk. Les chercheurs des Tnsti-
tuts de recherches sont autorisés a wtiliser les résultais
de leurs travaux pour loblention de arades universi-
taires. Une thése pour le grade de « candidat - demande
environ deux ans de travail expérimental, une these de
doctorat és sciences, environ cing ans. 1.’obtention d'un
grade universitaire et surtout celui de docteur &s siences
comporte une importante augmentation de calure et des
avantages matériels appréciables. o

La plupart des travaux entrevns sont das a Uimtiatine
des chercheurs, mais cfux-ci doivent, pour whtrnir_h:-
moyens financiers nécessaires, fournir un plan détaillé.
préciser le but @ atteindre et indiquer un délai d'exécution
généralement assez courtl, Les résultats sont controlés et
le chercheur doit pouvoir cxplinuer ses travaux en détail.
Son compte rendu fnal doit étre présenté quinse jours
avant |expiration du délai.

Les plans individuele <ont discutés par le Comerl de
I"Institut ; leur ensemble constitue e programme de Ulns-
titut pour ['année suivante. ‘ )

Lorsque les travaux de laboratoire doivent avorr leur
prolonggment dan< Uindustrie, le chercheur rsl'gé[\émk—
ment chargé de la wiveillance et méme de Pexceution
des expériences en usine. ?u dans les atehiers-pilotes sem:-
ndustriels propre< aux instituts.

mdl.c dévclop‘pemrm des Instituts de Recherches en
1.RSS. ne date que de 1930 On nr connail pas
‘.rand chose de leurs travaux. mais il semble rnl"‘lﬂl!"
~forts portent plus sur I"accroissement de la production et
les applications immédiates que sur les recherches de

l)asc.
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GRANDE-BRETAGNE

La recherche sur le plan national

b.a recherche saentibgque en (Qundc-[hrh‘gm‘ o<l pa-
patronnée par le Department of Scentitic angd Industnld
Reccarch (DSIR) <1ee pendant la guerre 1914-1918.
t.e DSIR dépend de la présdence du Conseil: son
Comseal comprend des savants; des indudiiels. 'des repré- |
sentants du Gouvernement. '

le DSIR cmbiasse toutes fes branches de la saence
el ses apphications. 1l apime -

1" les recherches d'intérét national;

2 les recheiches de base dans les Universites;

3 les recherchies apphquées dans Uindustnie.

[Poui les recherches d'intérét national, le DSIR a sous
sa direcion des laboratoires et, en particulier. e « Na-
tonal Physical Laboratory .

Dans les Universités, il a créé des bourses d'études ot
donné des subventions. Les possibilités de ces Universités
sont giandes. mais elles demandent encore a étre déve-
lopipees.

})u «o1é de I'Industnie, le DSIR a favorisé la forma-
tion d’organismes coopératifs spécialisés dont le finance-
ment est assur€é en parlie par lui-méme el en partie par
I'industric,

La recherche apphiquée a pris un grand développe-
ment; elle et faite parallelement dans les laboratoires
universitaires et industriels.

L'industric  sidérurgique

r

toires bicn équipés et répu-

anglaise posstde des labora- o £\ N1SATION on DIVISIONS 5 DEPARTEMENTS tes RECHERCHES DU B.: 8RA |

detujre, 4 pour but essentiel dasurer L bone Ty
de Hnduslnc. de conticler 1 pn-du\h-vn var de “
[ Wnigues et statisigues, Jde uker Jde Z'..w...g.-,‘
imstallations nouvellee du point de vie & onomegu.
vérificr, avee ade du BISRAL Gue e nouvelies i
hhon{ «ont bien  up to date | Cest acdher queln g
phquent lec connarcances bes plus sccemnient gy
dans le< domaines saientihgue et techmgue )

1
L'lron and Steel Institute epicsente o wai
savante chargee de stimuler lec actvites wientdgun «
h‘thmquea par Fétude en commisaon de susets debermay
les publications, les cours de perfectionnement. i o
wres, les relations avec Uetiancer. Certaines de ces tice
sont failes avee le comours de v Federahoa o &

BISRA.

Le BISRA, dinge par Sir € harles Canxdere, o jh
specialement chargé de Pexecution des iecherche,
dans ses laboratoires propres de ondies (Ihﬂru.‘.%
Birmingham, de Hillport, de Swansea, ot dans les blip
ratoires d'Université. du National Phywal L
ou des usines, avec lesquels Ie BISRA pase do
trats. Le swhéma de son oiganisation est donae dess b
tigure 3. D'un coté sont classes fev deépartemend &
recheiches avee leurs laboratowes. ou leurs buieas. @

I'autre, les diviston< ou services charges de x-ﬂh

tés; leur importance a dou-

Congeil ¢ sdministration

J
blé depuic 1939, f
3

l.a recherche corporative Dirgcteur

tiecnt une place particuliere- r T oo
. I3 ey T4y A et sl

ment importante. Les dépen. «  DdRartements Divisions o

, . ; ;
ses qu'elle occasionne sont | N —

passées, depuis dix ans, Hdtatlorgie — | 1 | I T } 4

0 TR . "ot utom fadca Lo ' g = e o . RS gt

300.000 4 | million de k- - e T N T ppet —

\res par an. ‘ Physiaue —

‘MM g b 3
i O of —— _"
. Aregrremau . Myrvamer goes o] MOV Mmveasu: it 4 e ) e bl Lo
L. mherche . st g vw;e e e IR A e I -&rﬁ
dans la sidérurgie iy = - .
. . ! oy ki ” Aot Murmsse | et of sahes |Mndrements 2 mrihc L PR - i
Trois grands organismes ] sy - e g e v R Sl
. » - . . N Cwrrge-an Fins - apSen’ } H
dominent  Pactivité  techni- | cs’eacmmer: fomnprons
Lo P P eiybiytaibhabus 4
que _ﬂ e nhﬁquc de la sidé- | e -hmmu::: taty oo comon | imstrvmeses | Arege sam Ma [ tweswiioes . wee o ’:fﬂ':;”“
rurgie : .. ) Mecan.que et - ...:‘t
- lar?dr:ush_ Iron and Steel ; e s e ) bl
. l-a"on; ’ .,::‘“;‘. Bt R T L S I R ad H P s ahd *"7
- I'lron and Stee! Institute- .~ R -7
a, rches 4" usines e !

— |a Brstish Iron and | : , : -
Steel Research Ao PSS oud nauiov it Tt e
c1atinn lB‘l.S RA} . i e .»—’~t13 =t i,‘

ation ou v - L

Chambre patronale de la Si- Fi. 3.
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L'ORGANISATION {3F LN RECHERt HE SIDERUVRGIQUE EN FRANCE LY

e de suivie les recherches faites a Pextérieur. Parmi les
‘déoariements, signalons les suivants : la métallurgic. la
, 1a chimie, la mécanique: parmi les services : la
be de la fonte, la fabnication de I'acier, la trans-
formation de Pacier, la fonderie d'acier. la technologie.
1a métallurgic physique.

Naturellement, les liaisons et les accords sont établis
avec les orglnisalions corporatives voisines, en particulier
avec 1a Bntish Coke Association et la British Refrac-
tories Research Association.

Comm? nous ['avons vu, le BISRA possede plusieurs
Laboratoires propres et il envisage d'en construire d’autres,

Le plus important d'entre eux est le laboratoire de

thysique de Battersea. dirigée par Mr. W. Thring.

A LUETMANGER 243
Ce laboratoite occupe une soixanta
Le ' o me de pensonmes.
;::)ar_lm dans des services admimistratils et surtowt dans
cing divisions de recherches suivaates
1" Physique genérale:
%" {:n;lr':unnnls de mesure;
" Chaleur et thermodynamique .
4" Mécanique des fluides:
5" Mathématiques statistiques.
__(‘:e llbo!'aloire a été installée de 1946 a4 1947 & o
déja produit un certain nombre d'études inlcressantes s
les applications industrielles de la physigue.

. Le ﬁnangcmcnl du BISRA est assure. partic par
P'Iron and Steel Federation. partie par Etat.

ALLEMAGNE

Il semble que l'organisation de la recherche au sein
de la profession et a I'échelle nationale ait 1€ congue
isée en Allemagne, bien plus tot que dans les autres
d'importance sidérurgique a peu prés équivalente.
Déi, en 1911, existait a Berlin_une Kaiser Wilhelm
Gesellschaft ziir Forderung der Wissenschaften (K.W'.
G); celle-i vient de prendre le titre de « Max Planck
Cesellschaft ».

Celte Société, au capital de 15 millions de marks-or.
séait donnée pour but de créer des instituts dans lesquels
les chercheurs scraient dégagés des charges de 'ensei-
oement, Elle avait créé. entre autres.’en 1912, un Ins-
tiet de Recherches pour la houille a- Mulheim. dans la
Ruhr.

Bien avant cette époque (1860). existait unc puis-
sante ausociation d'ingénicurs, de techniciens et de patrons
qui. anrés plusieurs dénominations. prit le titre de Ve-
rein Deutscher Eisenhiittenleute (1881). Cette
association suscitait 'éude en commun des problemes
techniques intéressant la profession. Elle comprenail, en
1938. 6.686 membres et disposait d'une bibliotheaue de
68.000 ouvrages. Les études techniques étaient dirigées
par des Commissions spécialisées de 10 @ 20 membires
chacune, dont les principales étaient les suivantes
1" Minerais; ‘
2- Hauts fourncaux; _
3 Aciers Martin et Thomas. produits réfractaires:
4 Laminoirs: -

5 Matériel métallurgique:
6" Essais. de maténiaux.

Le président de cex Comnussions est choisi parmi e
ﬂ?édllisks les plus actifs et les plus aptes a !‘l’é‘id" aux
ducussions Pendant longtemps. il fut difficile de faire
-M‘ﬂ les membres aux conlioverses: mais Jes Com-
mimons prirent une vie .pluc intense 3 la suite du rem-

placement ades autodidactes par de jeunes ingénteurs

Le préudent de chaque Commisaion est aidé par un

ingénicur apppointé par le \Verein. remphssant les fonc-
tions de secrélaire, d'organisateur et d’agent de haison.
Lc.rﬁlc principal des Commissions est de détermines
les sujets qui méritent d’élre mis 3 'étude et de trouver
le praticien capable de résoudre chacun d'eux.
es Commissions établissent des plans de travail et
répartissent  éventucliement Ie travail dans les usines.
Cellesci ne montrérent pas toujours la melleure volonté
pour ce travail collectif, surtout tant qu’il v eut des
dirigeants autodidactes. Par la suite, le travail en com-
mun devint la régle, ce qui n'empéchait pas les usines
d'éudier pour leur propre compte des prohlemes parti-
culiers, et de prendre des brevets. Tes éudes corpora-
tives furent plus lentes 2 s"établir parmi les aciénes fines.
mais leur ralbement se réalisa cependant peu a pru.

Le travail ayant été réparti et exécute. les rapports
sont adressés séparément au secrétanat de la Commue
sion. rassemblés et coordonnés par tui. Le rapport d'en
semble est présenté au cours d'une réumion par fe secre-
taire de Commission et la discussion a lieu sous |'impul-
sion du président. Rapports et discussions sont wenérale-
ment publiés. Tous les deux mois environ o firw un- reu
nion pléniere des Commission: d'ingfnieurs.

Les \mblicaliom du Verein sont  Stahl und Fisen,
qui reproduit dc préférence les mémorres technigues,
I’ Archie fiir das Eisenhiittenleute, plus scirntibour (a.-n--
séparation des publications techniques »t screntifiue s s'esl
révélée utile pour saticfaire les ingénieurs <t les cher-
cheurs.

Le service de documentation tient ws hches au jour le
jour: les tableaux de référence peusert anu paraitre des
la premiére quinzaine de janvier pour I"année précedente

Parmi les ér"",,m avnalées comme partn uherement

efficaces. on cife les - Wirmestelle . dahons de con-
tréle thermique au comotenaient ey hureaux (Ruhs.
Sarre, HAU!P-S“!“‘F) avee douze ingemeurs au lul.a’]_ Ut
allasent d’uune ~n usine dans le but de leur fure reahrer

des. économies de combustible.
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Le Kaiser Wilhelm Institut
filr Eisenforschung

Fon mars 1917, Je D' Spnngorum. prendent du Ve
1ein, affirman la nécessté pour ia métallurgre allemande
d’unir la recherche scienbiBique a lapratique pour laiee face
a la concurrence mondiale dapres guerte ef, en partnu
lics. en vue d'ader a I'édtude cxpénimentale H pralique
des travaux des Comités du Verein. A la sulte de cette
déclaration. les usines allemande< s'engagerent, le 19 juin
1917, a fourmr pendant dix an< les fonds nécessaires a
la construction et au fonctionnement des laboratoire.
Sur e plan scientifique. le nousel inctitut fut 4fbhe a 1a
Kaiser Withelm Gesellschaft.

Lo professeur Wiist fut dérgne par le Gouvernement
comme directews de I'lnstitut. en novembie 1917 1D
1920 a 1921, on transforma en laboratores des bat
ments d’usines. Le professeus Wust fut 1emplace. en de
cembre 1922, par son adjoint, le profeuscur Korber. Des
laboratoires déhmitifs furent construits en 1933, sur un
terrain de 8 hectares offert par la ville de Dusseldmif
L'ensemble des constructions ~ laboratowres, halles d'us-
nage cl de laboratoires lourds. annexes. counvre environ
4.600 m*, dont 1.500 pow le laboratoire central et la
bibliotheque et 3.100 pour les halles. l.a surface utile
des laboratoires est de 5.600 m-. 'eflectl s'élevait. en
1936, a 130 personncs: 1l dépassa 150 par la e

Le KWL ctait, en 1938, divise en cng departe-
ments :

1~ Minerais;

2+ Méallurgie geéncraie:

3 Métallographie:

4 Chimie et chimie-phyaque:

5 Physique.

les départements de métalluraie générale et de chinue
ne {aisaient au'un a l'ongine: ils furent séparés par la
smte. Cette division qui paraissait logique au moment Jde
la mise en route de cet Institut est aujourd'hui cntiquée
par ses propres dirigeants, prétextant que les sujets d'étu-

ey desoillies DA Une wuse tedhnne Lo ommien meg g Yo%
el gue des problemes actuels ne ieuvent dave
tondis que movennant le comoouis de toutes e

d'un meme aboratoire. [ plue en plus, 4
expenmentaie devient le tat dune equipe @ e {y
hom et Uindimiduahsme excesa! ot up M‘
progres  Aina. {a muse au point de Ny preperang §
fetto-angancse, a partu du muncra rusee a 23 t4
phosphore. fut Late non par le depraitement des :
mais par les divioons metallurggue et Chimegue .y g3
lure mt au pont 2 conduite du haut fowmee }
chimie e atement par les alcaline-terieun pour gy
des ;T“gvhmﬂ ultenrusement transfoines en phosphey

' Liaison du K.W.IL. et du Versin

Les wusets dlétudes du KXW T cont chows pe o
directeur, aide de ses collaborateurs screntibques. d g
vire evidemment des demandes et desirs expiumts pu
Commussions d'ingénieurs. Fes relations du présdem §
Veretn et du directeur du K WL desiene par ke Gy
vernement, ctaieht etroites. par wite de la boase i
qut unissait ces deux personnahites, maie n'étaent pu g
glementées. Leb fate valent micux que les Nl
cependant, peut-étre est-ce une lacune que cefte bus
n‘at pas été prevue formelement. Le directeur ane
du KWL est le professeir Wever, il a remplai b
professeur Korber. mort de maladie en 1944

e Verein fournit la matié des fonds du KW
grice aux versements effectués par les usines Cette oo
tnbution est assurée par une taxe a la vente des fon
aciers. hbrement consentie par la Max-Planck Gendd
chaft. successcur de la Kaiver-Wilhelm Gesellxchat b
programme du K\V] cnull)}w tous les wobrnaﬂ ‘
lurgiques, depuic la préparation du nunerai reg's
essais des produits finis.

les études de base v ont une large part. w }
K.“’.l~ CO“"M)I’Q ;luﬁ.‘i aves l‘l“du"rlf ~i lﬂl
techniques.

FRANCE

l.a recherche scientifique et technique dans ['industne
sidérurgique francaise remonte déja loin, et il suffit de
1appeler les noms d’Osmond, Héroult Martin, Charpy
Le Chatelier. L. Guillet.... et ceux d’une génération plus
jeune : MM Portevin, Chevenard, Chaudron, Perrn,
et bien d’autres encore, pour étre convaincu a la fois
du dynamisme francais et de son individualisme. Cest
en effet sousent seuls et libres de leurs initiatives, avec
des moyens matériels limités, que ces savants ontl réussi
de belles découvertes. C'est aussi souvent dans les labo-
ratoires d'usines et loujours sous 'impulsion d'initiatives
rrivées que ces recherches furent entreprises et menées
a bien.

Mais, comme le dit Louis de Broglie : « Si les gran-
des décourertes sont le plus souvent l'auvre d’un seul.
le développement de leurs conséquences et leurs applica-

Py ron tR T A RUE ONVE N e TS

hons exige généralement la coordimation de nombess
eflorts. » .
La recherche collecive devient aujourd’hu we @
cessité. La Sidérurgie frangaise I'a ainsi compms 43
décidé de créer un Institut de Recherches pour s Pw.
fession. Celui-ci, bien loin d’annihiler la recherche Bm
I'encouragera en ouvrant ses fenétres toutes grandes ¥
effluves du dehors, en s'efforcant d'éviter tout o8
tisme et en assurant des liaisons inexistantes jusqu #e
La recherche corporative en France commenca 438
ganiser cn 1939 sous I'évide du Comité des Forze. i
présidé par M. de Wendel, par la création de
missions d'Ingénieurs. )
Ces Commissions. au nombre de 14, groupaed &
swécialistes qui se réunissaient sous la présidence il
d’entre eux, choisi pour sa compétence particubére B
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L'ORGANISATION DE LA RECHERCHE SIDERURGIGUE EN FRANCE ET A L'ETRANGER

L

i
i
H
i
3

3!

SCHEMA DE L'ORGANISATION DE L‘IRSID
ET DE SES LIAISONS

i

Chambre aynd-ctie
de s sdérurge Pungese

of

missions étaient

K 3
)
1Y

Coke:
— Hauts fourneaux Tho-
WA,

- Hauts fourncaux au-
— Aciéries Thomas:
— Aciéries Martin;

— Aciéries électriques;

— Laminoirs de I'Est et du
Nord;
— Laminoirs du Centre;

— Traitements  thermiques
Centre; _
-— Traitements thermiques

Est et Nord;

Aol fnrwaive Moman
Apvtn Mww

Lawinity

Acaprare

£

e

|
3 | fovwnmmnt oo o

-~ Uunlisation des combus- |,
tibles:

— Produits plats;
— Moulage de Facier;
— Produits réfractaires.

Chacune de ces Commissions s'était réunie’ plusieurs
fois et certaines s'étaient: révélées d'une vitalité promet-
teuse, lorsque survinrent [a guerre et 1'occupation qui les
mirent complétement en sommeil.

Elles furent reconstituées, sous |'autorité de |'Associa-
tioa Technique, en décembre 1945, sauf celle du moulage
de I'acier que le Centre Technique de la Fonderie, récem-
menl mis en place, avait déja rétablie. Le secrétariat
ml de ces Commissions est assuré par M. Georges

ier, de 1a Chambre Syndicale de la Sidérurgie.

Les sujets traités par ces Commissions sont d'ordre
technique, mais la technique pose toujours incidemment
des problémes scicntiiques lorsqu’on veut pousser un peu
kin les investigations. S

L'organisme corporatit capable d'aider les, Commis-

uons d ingénieurs, soit par 'éude au laboratoire ded
problemes posés par ces Commissions, soit r |'exécu-
uon en usine de recherches a 'échelle indusinelle.
v'existait pas, mais le projet de sa création &ail dans
Fair depuis 1938, époque a laquelle M. Lambert-Ribot.
i l'instigation de M. Portevin. avait obtenu du Conseil|
de Direction du Comité des Forges. le prinrir du fnan-°
cement d'un tel organisme par une taxe a la
foote ou d'acier.
_ Viarent la guerre et occupation... Les choses en res-
‘ereat la jusqu'en 1943. Mais une poignée d'homme:
r avaient gardé confiance dans les fes de la
rance. préparaient |'aprés-guerre. Sous ke patronage de
M. ). Aubrun, la Commission d’ }

h [, ]
Techaiques (C.E.S.T.). alors préudée par M. Taffanel

tonne de |

Fg. 4.

et plus tard par M. H. Malcor. chargeant Vingemeus
Jean Rist des études relatives a la creation du Labora-
toire de Recherches de la Sidérurgie. Celui-cr etablit
avec ardeur le plan d'organisation et avani-projet des
laboratoires. Les rapports furent approuvés; ils devawnt
servir de base de départ aux réalisations maténelies. jran
Hust rejoignit. en 1944, les Forces Frangames de 1o
lérieur, et tut tué le 21 aout dans un combat d armeic-
garde; en souvenir de son ceuvre ciéalnce et de awm
sacrifice. le nom de Jean Rist devait étre donoe, ke
19 jun 1948, au premuer bitiment des futuis fabora-
toires de 'lmstitut de Recherches de la Sidé-
rurgie (IRSID), construit a Saint-Germain-en-Laye.
La figure 4 doone le schéma de [lorgamsation de
I"IRSID. Celui-ci dépend de la Chambre Syndicale de
la Sedérurgie; 1l est controlé par la Direction
de la Sidérurpe du Ministere de I'lndustne et du Com
merce ¢t par un controleur d'Etat du Secretanat d'Eaat
aux ares Economiques. 11 possede un Comesrl d’'Ad-

mmrqion Qui sa pobtique générale et contidle
sa gestion Bnancidre.

La discussion du programme yeneral des recherches
est par ua Comsetl Sciemtibgue et I echasjur
. préudé par M. H. Malcor. Les sujets d'etu-
desdoﬂ&ndm&mdnCommmspgu-
lisées dont la prmcipale et la Commsason scientiqur
préndée par M. Chevenard, membre de 'lastitut

Le Directeur. adé d'un conserller soentibque, M A
Portevin. membre de | lnstatut. admmistre  organise.

(“w'm

Qfe. € ZF VETAL ¥ 5 o
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Loy iaicnoms avee
| Industiie ~omt por-
malement assurées
pat { intecrmediaire
des C ommissions
d 1pgenieuts, jes con-
tacly avel 4 o niver-
mle, par la Commis-
sion Mefitiiyue yus
comprend  sept pro-
tesseurs  d L niversi-
tes désignes par Ir
Centic ,Naltonal de
la Kecherchie Duen-
tihgue gui depend du
AMinere de hdu-
calion Natonale,
maix naturcticl. ste
des aclations directes
wnl  auss ctabhes
aved | Industine par
tes Uhets des Deist-
tes exicnculs de
PIRSH) vt avec
I Laversite par des
\ hels des Departe-
ments  de  anecher-
chies,

Les serviees exte-
ueurs  comprennent
des scivicey ol »la-
hons y - R

1 Minvrais avec ‘ S
slalion  dessais a

)

L
3

< 2

frs } e i
de RS
[ VI ’d'r ru*
f\!‘\ I L g
f.lu;mnlr K iy
mn.d.nu i .m
c,-\:l ICpNErRiee ¢y
ta hguie & o
i nt

1 I )
Jean R u‘.;
fion, atehery g §
son, de i1 am g
LTI dmm Y
botalores s
LSNP TEVIVIT QORI ¥y
aent o une wwie
de  planche: &
4627 m°, )

A i‘&a_
cenbial 3 ume -y
de plancher §
H.'”“ m. (ompe
tant une asile o
hume vt la e
phyagque. ue @
pour la  phywm
Ces deus ain
canjuguent pai 8
bloc cemtral d“
yuel sonl diudn
s services admey

tratifs, Complellp

l‘( 3 H l”u cudriani Jdﬂr l.‘ Jﬂmdl'ﬂ\' Jr‘ r’ RSID e lur"cmcnl RTNT] 2 et df 'jmlﬂ'ﬂ‘“

Daulnes; : -
N gur fov burcany ot faboratotres Brovisoures l.a puusa;gﬁ

27 Coke et haut
fourncau  avec buvau a Longwy;

s+ Aciénes,

Les services se divisent, powun le momentl, en trons
dépariements et lrois services :

— Physique et statistiques;

- - Metallographie et essais meécamques;

— Chimie et chimic-physique;

-~ Services généraux - (atelier dusinage senvaces
clectiiques, appareillage) ;

Services admimistratits o comptables;

-~ Documentation et bibliotheque.

Les burcaux el des laboralotres provisoures ont cle
mstallés dans {'immeuble existant dans le domaine de
Saint-léger. 2  Saint-Germain-cn-Laye, acqus  par
IRSID fn jullet 1946 (fg. 5). Les laboratoires, tres
exigus pour le moment, pourront prendre de l'extension
lorsque les batiments Jean Rist seront termuneés, ce qui
est prévu pour la fin 1949, mais n’atteindront leur plein
développement qu'aprés ['achevement des laboratoires
scientibques, prévu pour tn 1951,

Outre son activité propre, 'IRSID a étabh des Com-
missions mixles avec les industries voisines, les howlleres,
la fondene. la peinture {revétements antirouille), dans
lesquelles sont discutés les problemes communs.

ReVLE Dt Ve TALLURUIE v N - e

g g

de l.p({() EVA, Leffecut de I'XR.\HI) s‘i‘k‘:ﬁhﬂ.
ment a 70 personnes ot doublera rapidement. Fn anendg
que ses laboratoires loncionnent a plen, des travam
r'echuchcs sont confies aux laboratoires en activee do
lugdustnc, les écoles supérieures d'ingénicurs. fn L
sités. Parnu ceux-ci. un certain nombre, qui se som
tout fait connaitre par des études de metalluipe st
que, ont acquis une renommée mondiale. A pan o &
des de R. Pernn, G. Chaudrou, H. Malcor o G. R
que, on touse dans les publications franqapses i
ment peu d'études sur les equilibres Cumiques, et d
une rvole dans laquelle FIRSID se devia de donmer @
impulsion. '

L’'IRSID n'organise pas les Congres et les Confértt
comme font I'lron and Steel Institute vu |'Insttuie &

Hierro y del Acero, par exemple; cettc tache renesti -

la Société Frangaise de Métallurgie. L crome
de cette Snciété avait éé projetée, en mars 1940, a¥
suite d'une mission qui avait pour but d'orgasse ¥
coopération franco-britannique, dans le domame dos ®
cherches scientifiques et métallurgiques.
Cette mussion *tait composée de M. A P

chel de la mission. et de MM. Chaudron, Cheves
F. Dupuy. Nicolau. Rocard. .

i
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LORGANISATION DR LA RFCHERCHE SIDERURGIQUE BN FRANCE ET A L'TRANGFR it

Lidée. laissée on sommeil pendant Foccupation, fut
repnie en 1944, au lendemain de la Libération.

La Société Francaise de Méallurge assure la haison
nire les savants et les ingénieurs métallurgistes, clle
emourage les recherches son domaine. organuse
Congres et les Conférences, et assure la publication des
memoires grace a la Revue de Métallurgic, fondée en

1904, par Henry Le Chatelier.

[ .2 Société est administrée par un Comseil, dingée par
va bureau #lu par lui et nommé pour wn an. a Fexcep-

ton du secréaire général et du trésoner qui sont nommes
pour ircis ams.
présidents successifs ont été. depus 1944, AY .8 |
R. Perna. A. Portevin, A. Aron, P. Chevenard. I*. No-
colau, Le secrétaire général est M. E Dupuy.
fes liasons aver les Imtituts de Recherches et Centres
Yechniques des industries votunes, deja établies par une
collaboration étroite & propos de recherches sur des wpets
d'miérit commun, sont assurées. en outre, par la Uom
wnssion Permanente des Centres el Inatituts de Rechor

ches Techmgues.

Fie 66— Mageette des lakorataizas d¢ PIRSIN MR Coalon architecw?

{

§

BELGIQUE

l.a Belguue possede un certan nombre de labora
Luier umiterslatres s inletessant {1es achivement auk o
fiemes udetungsques. a Laege et 2 Mons notamment. man
airs a Brnaelies, Lownam o Gand

1 Ishotaties dde s unnes som parfors res dese-
sien. atisss buen dane T udfruine hoirde que dans 1a
Soliae bean

Saide plan natwanal bes recherches de sownces pasecs
wet pationnees par e Fonds Nahonal de la Recherche
Noentibogue (F NS et el de wwences a;vhqvﬂ
o Viestat b 1 R, i et de s ’r(‘!rfi}ﬂ‘

I

Scientipque Jun, Tlndusters et [ Agrealture (LR T 10
Les sadustiwds. jorté de la metathurgie. omt (ore
ca date du 11 man 1948, i Contre National de
s Matallurgiques (C.NRM) wu ba

forme d'ume associaion sam but fucranf. largement dute-
des subeides de rPRSLA e CNRM et e
vert i louies| dem emirepnses dustinelles de produ tion.

wamfor o whisahon Aoy metaux lfefreus et non
feryens.

Les fram fom oamement du € N R S JEREIPN SRR
tes pal ‘los ¢ ’ des ulﬂfvmn)r(rv o dratrs
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SCHEMA DE L'OROQANISAION
DE LA :
RECHERCHE METALLURGIQUE mv BELGIQUE

i

t

I.R.S.I.A,

C.N.R. M.
Conseil d ' administration

Section de Liege Section du Hainaut

Comité de coordination

[lnshlut de rechcnhaq Fnshtul de rechen:hei]

oW A INTA [ EC—

Fg 7.

hixées au prorata de la production «t du nombue d'ou-
viiers par le Consell d’Administration et qui ne peuvem
pas dépasser | 2 pour mille du chitfre d'affaires.

l.es frais de recherches proprement dits sont assurés

IFRR XY B

par moie par FER ST AL Vautir motte et 44

harge du CN.R.AL

Le schema de Vorgamsation du C.N RN on -
dans la bgure 7

Le Conseil dadministration comprend Ureur o,
bres. nommes pour deux ans. tous dueciews dy
Son Présudent est M. Perot, son premier vice-gringy
et M. Decoux. Enunte, Vorgamisation se dédeablyq
deux branches paralleles. correspondant aux ripamy
dustiielles des bassins dr Laége et du Hamaw e
udent assume en méme temps les tonctions d'
teur-délégué de la Section de Liege et e presmer gy
wendent assure  la méme fomtion a la :
{amnaut,

Le Comnte techmque de la Nection de Liegr
sidé par le professeur Thyssen, celus du Hanst g
M. Pivont. La hateon entre les deux sections ext ugm
par un Comité de Coordination turme des deur g
dents et des Directeurs respectifs des sections (g
section possede un organisme de direchion des rechonin
Celw (KJO‘I' ainaut est dinge par M Masunon, @
de Liége par M. Coheur.

Bien que les deux sections nlatent pas de domm
reserve & chacune d'elles, 1] faut noter que la wnmd
Hainaut s'est attachée surtout a 'élude phyuco-umy
des probléemes sidérurgiques, et notamment aux quohe
lides a la présence des gaz dans les métaux. tundsm
la section de Liége est orientée davantage vers ha gy
sigue des métaux.

ITALIE

L'industnic sideruigique italienne est en grande partie
nationalisée, mais pratiquement les usines Cogne, a Aoste,
sont les seules qui aient été placées directement sous la
gesion de I'Etar

Dans les autres irmes sdérurgiques importantes, |"Elat
n'a qu'une faible participation directe et n'agit que par
I'intermédiaire de I'lnstitut de Reconstruction Industnielle
(I.LR.1). contrdlant Vindustnie au point de vue financier.
Celui des organismes de I'LR.L. charge de la sidérur-
gie est le « Finsider +, sous contréle duguel sont pla-
cées les usines llva, Terni, Ansaldo (actuellement SIAC
= Société Nalienne des Aciéries de Com{i‘glimo). Dal-
mine, Breda. Ces usines représentent 50 “¢ de la pro-
duction sidérurgique italienne.

Le Finsider a récemment décidé de créer un Centre
de Recherches Side'rurgugxcrs dont la direction a été con-

hée & M. le professeur Scortecci.

Parmi les laboratoires industriels les mieux outillés
pour la recherche sidérurgique, citons I'Institut Scientifi-
que de la Société Breda. occupant cent dix employés,

REVLE D METALLLRCIE, ALy Ne & 1G4y

dont quinze docteurs, et celur des usines Ansalde G
laboratoires font déja des recherches sous contral, s pe
le Gouvernement, soit pour l'industrie. [es laboraum
de recherches de Novare, de la Montecaun, sont
importants. Bien qu'ils ne sowent pas spécialinés danh
métallurgie. de nombreuses études sont faites par b
division de physique des metaux.

_L'Itale possede une .« Association de Métnle
gie » lres vivante: son président est le D' Dacco. a2
secrétaire général le D' Mas.

L.a Laison entre ['Université et 'Indusine eu and
Des professeurs spécialisés dans des techniques o #
vices particuliers intéressant la sdérurgie. sont sl
chargés de diriger des sections de laboratotres

Un des gros soucis des dingeants de la uderagt®
henne est la formation des cadres supénieurs el de a3
trise. On veut s'efforcer de relever le niveau de
nieur pour le metire & méme de faire de la
et celw du chef de fabrication pour le rendre plw L
tif aux progrés et aux techniques nouvelles.
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TCHECOSLOVAQUIE

L'Industric sidérurgique tchécoslovaque a é&¢ natio-

ksée aprés la deuxieme guerre mondiale. mais non éta-
tefe. Des groupes puissants d'industriels et de banquiers
ou méme ennemis avaient contribué au déve-

t de I'industrie de ce pays. L'expropriation des

amaes au profit de la Nation les rendaient donc pro-
peiftés nationales, mais leur gestion devait conserver les
incipes de gestion des entreprises privées. En particu-
per, elles doivent se procurer par des crédits normaux
le capital nécessaire a leur fonctionnement et & leur déve-
loppement et payer les mémes impdts que les entreprises

Leurs employés ne sonl pas fonctionnaires et sont
soumis aux dispositions léga-

Congrés de Métallurgie internationaux. L 'industne pos-
sédant également des laboratoires importants et des cher-
_ Actuellement. la Tchécoslovaquic souffic d'une pemu-
ne ﬁe'cudm: ceux-Cci élaitmt avanl-guerte en gramde
rtie etrangers: par ailleurs, la fermeture des Fcoles o
niversités pendant l'occupation allemande. g fut lon-
fue et lourde, ne permil pas la formation de diplomeés.
|_ en résulta que les ca existants onl cte astreints
d'abord & un gros eflort de recomstruction et d’exphoita-
tion; cependant. la recherche est toujours en wrand
honneur dans les écoles d'ingénicur< et doit se dévelop-
per de nouveau sous l'impulsion d’un Institut National
de Recherches Sidérurgiques en projet.

[}

ls appliquées au personnel
de I'industrie privée.

La sidérurgie tchécoslova-
que constitue Ta septieme sec-

PLAN DE L'ORGANISATION INDUSTRIELLF
EN TCHECOSLOVAQUIE :

ton du Ministere de 'ln-
dustnie; elle comprend trois

Directeur generai

Sec9tare

sidérurgiques  dis-
fincts, ce qui permel une cer-

taine concurrence el une cer- [

uinc émulation, ce sont :
Vitkovice, Banska a Hutni

tBQoﬁ:s Aciéries Réunies de i |
me. S e
La figure b donne ic sché- I _1—1

r Sect:on lechmaue J [ Sectan commommh_] Lﬁn!‘un adrnoatrat ..J ] Sectoon
i

T
i

vy iy oty gt

ma de l'organisation de la ;
« Direction de la Sidérur- . 1 :
% », du Ministere de I'In- st 3 : i

rie. . : H . B ! .

La recherche sur les pro- SINIE H At : 1] .
blemes intéressant la sidérur- NiEIEHE HIE § : A E Nl
pe dait tres  développée IR MIIMIE ittt 'SIEAIS
avant la guerre dans les Uni- | . 1 1 | ) BN Ll il
versités, Ecoles des Mines,
Ecoles de Fonderie, et les
chercheurs tcheques tenaient x> — -
wee place importante dans les . Fig. 8

CANADA
\

Les prnapales Sociétés  Sidérurgiques capadiennes ) l“e Canada ne possede pML:i lnsh;:! t Bc-cherch::
et : la Dominion Foundry and gteel Company of Sidérurgiques proprement d{lA x‘ recherches 'u-urm
Canada, dont les hauts fourncaux produisent plus de les minerais de fer et les métaux ferreux sont lates pon-

1.000 tonnes de fonte par jour, 'Algoma Stecl. a Saukt-
ste-Mane, sur le Lac Supérieur. prés d", Duluth
dioncsota, U.S.A.) et la Doseo, & Sydney. L'usine de
elfand dans I'Ontario, de I'Atlas Steel U“‘_“'d' pro-

Nt surtout des aciers inoxydables et des alliages spé

Caux.

cpalement pai le. Bureau of Mines. Des recherches de
base sont faites dans les Umversités. en particuber &
V' Universté de Toroato, dont N Cavanagh dinge la
section sidérurgique. Cette Umversité possede un budset
de $00.000 dollars et un effectf de 500 personns. les
recherches uderurgiques représestent enviion 3) " des
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!
dépenses totales. 1 Socsétés privees haancent bes te
cherches qui les intéresent, et FRaat fournt une somme
égale.

Le Burcau ¢f Mines, organisme creée ol subventionne
par 'Etat, possede qualie cenls employés. doat la mortie
sont des techmaens. Son directeur et M. G. E. Pear-
sons. 1| possede des laboratoites de métallurgie et notam.
menl une division d'études de la transiormabion des
mélaux possédant un équipement moderne pour étude
du laminage. du forgeage. de 'emboutissage et de 'étr-
rage. du moulage # du soudage. On y pratique auvei la
physique des métaux. sans compter 'é@abhissement de

DELBRART

Cimventaire des ressouries muneiaics of de iy

des nunerais qut constitue sa tache cventieiie g
theque content 50000 wlumes w200 Perodgy
!!‘(hﬂq\l‘\

Les organsabions syndicales d'fmpin_yemg
des commissions technngues comme crlle de Vacer nagg
par exemple . elles proposent des sujpets 3 etudes P
heres aux laboratoires officels. Faofn. les ™
tes en activite sont des Bliales des wrandes socrétd i
nujues ameriaines. comme PAmencan Socwty by i
s ot PAmencan Foundivmen Naaw iatnw

SUEDE

La Suede. malgré sa production relativement {aible,
posséde, grice a ses muncran purs ot a la qualité de ses
produits, une industnie sidérurgique importante. Elle
exporte & l'éranger son mincrai. ses fonles, son éponge
de fer, des aciers de qualité.

L' Association des Maitres de Forge suédois, le Jern-
kontoret, fondé le 29 décembie 1747, avait a l'on-
gine pour objectif essentiel I'établissement des prix des
produils d'exportation, Comme toute association syndicale
patronale, clle est chargée des intéréts généraux de la
profession. Ces intéréts, elle les a compns en donnant
aux études lechniques une importance primordiale.

Le Jemkontoret public. en effet. depus 1817, l'un
des plus anciens périodiques techmques du monde. le
Jernkontorets Annaler; il a aussi créé la premiere Ecole
des Mines de Suede, et il subventionne notamment I'Ecole
des Mines de Filipstad, I'Ecole des Mines et de Métal-
lurgie de I'Institut Royal de Technologie de Stockholm.

Les Services techniques du Jernkontoret sont dirigés
par le D' M. Tigerschiold, asusté de I'ingénicur Sahhin,
rédacteur en chefl du Jernkontorets Annaler. Les etudes
techniques sont suivies par six Commiscions spécialisées,
qui sont les suivantes :

1* Mincs et préparation des minerais;

2¢ Fabrication de la fonte et de [acier;

3» Forgeage et laminage;

4* Tratements thermiques et essais des métaux;

5 Economie de combustibles;

6" Foanderie d'acier.

Au début de chaque année, le Jemkontoret organise
des réunions techniques au cours desquelles les rapports
les plus importants sont discutés.

Les problémes abordés, d'ordre pratique généralement,
sont traités expérimentalement dans les usines et leurs
laboratoires.

Les études fondamentales sont la plupart du temps

REVUE DE METALLLRCIE Xlvi N 4 "24c

tratees a2 Ulnstitut Royal de 1 ehavlowie ca o Ve
Métallographique, recemment (rere -

L'Institut Métallographique - Stoiholn §
ngé par le professewr Enk Rudbery, dispose d'ua nf
get de 300.000 couroanes, dont 4 7 sont venis
UVindustise udeturgique. | 7 par DNindustie dey mem
non ferreux, et 2 7 par Uindustiic mécamque

Les batiments ont éte nus a la disposition de Vlnde
trie métallunpque par Phuat

Le Coaseil dadminmistriation compiend dis manke
dont sept sont désignés par Plndustrie et trors per e G
vernemenl. sur présentalion par les orgamsabons wsh
fiques et techmques. Un Comité d'Etudes. compet i
technictens  emunents, appartenant aux industnies sl
sees, aide le directeur dans 'dtablissement des pragiii
mes d'études

Les laboratoires comportent deux batiments dost @
halle de 500 m* et un laboratoire de tros dgp
ayant au tota! une surface de 2.000 m-. L'énergn &
poniMc est de 500 kV'A. '

L'efectif du personnel s'éleve a tiente unités dott
dlp'(‘)mé»

Les travaux de U'lnstitut sont pour la plupart pdilé
par les Annales du Jernkontorei. .

Des recherches fondamentales et de sceaces 9
quées sont faites depuis longtemps dan< les U
et les Ecoles des Mines et de Métallurgic; en pantiedit’
I'Institut Royal de Technologie de Stockholm compil’
des divisions spécialisées dans ['étude des mineran, &
la métallurgie. du fer et de acier, de la métal

Les noms de Benedicks, Wiberg, Hultgren, Wit
gren. Mortscu, sont assez connus des métallurgistes #
avoir une idée des travaux qui y sont faits et de ool
qui y est déployée. '

Les usines, méme celles d'importance moyeane. po
dent aussi des laboratoires fort bien équipés et puil
pant activement 3 l'amélioration de la quabté “‘
duits. L'un des plus remarquablement instaliés. mas 9
tiquant peu la métallurgie. est celui d’'Hoganis. =

2
|
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'Inde posside de grosses réserves de hovslle et de
'éd de fer. Elle est devenue un producteur relative-
fmportant de fonte. En 1940, elle en fabriquait
F ‘de tonnes, dont 600.000 toanes étaient expor-
Celte exportation diminua au fur et & mesure du
oppement de la fabrication de 'acier. En 1945, la
jédoction de fonte était de |4 million de tonnes,
doot moins de 200.000 tonnes furent hivrées i I' -
ubwn; la ion d'acier s'élevait dans le m
waps b plus de 1.5 million de tonnes, dont plus de
] m deflonnes d'acier fin.

uts fourneaux rtiennent a trois c jes:
e T Trn and Steel Cv, & Jamshedpur (la
i nte) ; ' o

—~ ['Indian Iron and Steel C-;
— la Mysore Iron C°, & Bhadravati (Inde mén-

La Steel Corporation of Bengal fait de l'acier &
ir de la fonte produite par I'Indian Iron and Steel Cv.
F::n les laminoirs et aciéries liés & la Tata C°, on

1

L'Australie, qui a une production d'acier appréciable,
» préoccupe de coordonner les travaux de recherches
oplrés dans la métallurgic: Ce pays posstde deux sociétés
clentifiques importantes: The Australian Tnstitute of Mi-
g Metallurgy, spécialisé dans les questions minié-
tes, de préparation des minerais et production de métal
_ o 'Australian Institute of Metals, qui s'intéresse surtout
A la transformation, au traitement et a ['utilisation des
, ainsi qu'aux problémes de base qui les con-

1

La production sidérurgique du Japon était, avant la
guerre, d'une importance appréciable: la défaite de ce
PAps a réduit cete production au 1.7 enviIn de ce
welle éuait. _

Le Japon possédait déja. avant-guerre. certain
wmbre de laboratoires de recherches et une Société sa-

I'avancement de la recherche scientiique créée
. présidée par le D' Nagaoka et placée sous
dle du Ministere de I'Education Natonale.

données emsenticlles relatives a cet anisme nous
ournies par le ' Oketani. Cette Sociéte com-
de nombreuses commissions el sous-commisstions

i
?

93

rgi

i
¥

.
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‘citer [lndian Timplate C-. I'Indisn Steel Wi
m. les Agrico-Implements Works. les Indian :\t::et

Rees 4 dpeadanc

_Un effort est fait pour assurer |'inde ¢ aderus-
oque .d'e I'Inde et I'établimement de peuvelies aciémes
et & l'étude. Sur le des recherches scirnhibques. wn
laboratoire central. ie Natiomal Metallurgical La-
boratory est en cours d'imstallation & Jamshedpu:.
. Sa premitre pierre a éé posée le 21 novembre 1946,
& Jamshedpur, sur un terrain voisin des usnes et labo-
Mﬂh}m&hTalalronandS&eelC“ﬂdm-éwcew

Ce laboratoire est sous le patronage du Council of
Scientific and Industrial Research. et il est dinge par
M. G. P. Coatractor. Son financement est assurc par
les industries udérurgiques de 1'lnde ot. en particuber.
par la Tata. d un batiment pnncipal d'une
supericle de p * 5600 m°, un ateher avec
quatre halles d'une auﬁcie totale de 1.440 m° et unc
halle centrale de 360 m? '

AUSTRALIE

L'Australian Institute of Metals est divise en plusieurs
sections locales réparties dans les principaux centres me-
tallurgiques. Cette société compte 1.500 a 2.000 mem-
bres et continue a se développer, Les publications sien-
tiiques éaient toutes faites auparavant dans | Austruban
Engincer, mais ce bulletin est complété actuellement pas
un volume annuel de Transactions pubhiant les travaux
présentés au cours meetings annucls. Le secrétaire
de I'Institute of Metals austraben est M. R. S Russell.
& Melbourne. -

JAPON

spécialis}'«es et nolamment celles relatives a la prodibion
des aciers spéciaux. a la fondene. aux labrxaboss
d aciers blindage. .

Le Conseil National de la Recherche dépendait du
Ministére de 'Education Nationale « avan ua carac-
tere encore phus officiel. 1l étast préude. en 1944, par e
D' Hayashi, professeur de F'Umiversté Impenalr de
Tokio. L'eflort de ces deux orgamsmes etat souvent
mené en commun. Par contre, lews haison avec le Centre
Techmque {Board of Technology). autre organsme
officiel de création recenie (1942). était beaucoup maens

boane.
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L ITNsEIRNen: nle qur sunvent, iclalile sul asww ia-
tions techmiques o1 aux faboratoires ptoprement dits, ont
cle puises dane oo comples pendus des e gueieurs ey
ULNAL qui occupent or pavs (7))

Parmu des Avsociations techmgques, ions

Flosttut du e ot de i Acier.
UInstitut des Neétaua,
Plnstitut de | ondern .
'Institut de Soudure.

v
‘I

{

Les laboratoies se icpaticeenl enlre ks LU niverutés,
'es adminntiations militairey ot industiie, On congMe.
cn oulre. un laboratonre prive impostant.

Les daboratorres unnveratanes fes plus impottants,
ceux des L niversites de | okyo, Nagaya, Oraka, Nyoto,
possedent des depantements de nictallurgie qui se consa-
crent géncralement aux iecherches fondamentales. Cepen-
dant ces laboratores ont fan pendant la guenie des
recherchies techmques, notamment sur les métaux de rem-
placement.

Les Universtés posedent auss des Instituts spevsah-
sés, comme 'lnstitut des Métaux de I'Uninersté de
I'ohoku, a Sendar. le plus important des laboratoires
méaflurgiques du Japon. 1l et dingé par e D K.
Honda depuis 1915, Cet Institnt comportait en 1944
deux cents employés, dont dix-sep prate scurs e Juize
assistants. Les publications st données dans les Scrence

ESPAGNE .

L'Instituto del Hierro y del Acero, espagnol,
Villanueva 15, a Madnd, a eté créé il y 4 momns de
ans, sous I'égide du Conseil Supéiteur des Reches-
ches Scientifiques (Conseja Superior de Invest.gaciones
Cientibicas) . 1i est organisé a peu prés comme |'lron and
Steel Insutute de Londres. ne possede pas encore de
laboratoires propres, mais fait promousoir les recherches
sidérurgiques en vue nolamment de Urer le meilleur part:
des ressources minéiales du pays. Les recherches de labo-
ratoires sonl faites dans les laboratoires dépendant du
Conseil Supéricur des Recherches Scieatifiques, de 1I'Aé-
ronautique ou "Armement.

irecteur de I'Instilut est M. A. Plana Sancho et
son sous-directewr, M. I. Sans Damnis. On wouve. en

ulier, parmi les principaux chefs de service, M,

~ l“vmo _Aracu. bien coanu, en France, du monde
Le personne]l comprend actucllement un tota] d'envi-
ron quatre-vingt membres. Le schéma de I'orgamisation
de ! ut est doané dans la figure 9.

(%) Metal Progress. février 1947, pp. 273.290,

REVUE DE METAL: LRUGIE, XLVE N 4 1946

iNepori 2 omd, Puig, ey
n anglae O -

Lt mverute de Toky: jowede un e ¢
»rrere e Aeronautiues, ot ;'§ et g ﬁ*
insitut Je Toadene.

Lrs sdnunistrations mubitaie. iersedent &,
tes de recherches metaliurengurs, notamemen & Qg
Pachikawt et foave Ces labaratowse. Sivent g
par des olbiers non speciaiistes de o recherchy o
tholvase clos ot sans hason ave e audres g -

Une vingtane de socetes industielles larenm §
recherche dans lrurs laborateases POy ;*,.‘-
e la Japan ron and Stee Company oot
de la production de Facrer Ju Japon et peande gy g
ratosres @ | okyo et Y awats Cehn de I'ehve g
uMarante-quatre employes en 944, cohy o Yuy
ung cent soxante-guatie. :

Labn, le Japon possede un- OTZAnAlon D
recherches établic swivant e modeie du « Nicta §
tute . amencam. 'Institul de Reccher hes |5 Sy
Chimques. Celui-a comprend  trente tone i
dont quatre specialivés dans la metallurgie o &.’
les D0 lituka, Mashima ot [sur Ces 55&4".
sedent le medleur équipement g ot et e
de qualite.

avants mtaliurgistes du Japen wom e iy
internationale, mars rares sont les technuiem capeing
‘es sunte dane le domaine J- © ki alioge. - 3

j”’LN" P T .

[T .

Lo pienver feu fut établi le servace de fa “
lation, qui propose les sujets d études, en tensnt ung
des suggestions de [industpe. :

3 principaux problemes proposes a |achvui e
Inshitut sont : :

I Etude des gisements de Buner A muaera g @
el minerais des metaux suscepibles d'étre alles m b
vue de normaliser une production basée sur ies remown
nunérales du pays;

2" Etude de la préparation des mineras;

3 Etude des méthodes de fabinication ;

4> Normalisation des méthodes d'analyses ot daui

5 Normalsation des profils des produits lege
. 6" Mise au point des cahiers des charges. .

L'lnstitut espagnol de 1'Acier se propose cqalat
de collaborer avec les Inshituts des inclustries vt
Bolamment pour la cokéfaction de la howdle.

L'Insstwto del Hierro y del Acero viemt o B
sa premiire asemblée générale (du 23 au 47 s
bfe!%):qmagumréelmés.neﬂ
cammunications et scicntibques a6
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BCHEM DE L"ORGANIBATION DE L/INSTITUT

DU FER ETDE LACIER. ESPAGNOL

J—

e

Directeur

IChel du dépertement :
w-.:m-m;.u-‘ Bidettigre ot pebi-eshone :

# [_orrpeeasns |
-
Incagstroment Aroiiess ;
E’ ' IChef du département] | * roragg =
b acherches industr ™18 :
=] Ltz é
[Camploaiti_at obisse ] z Sons apeein
v dpp! caens  ~HgdtiRIe) F09 e ]
| retvaeyer ’
‘n u N0 — —
~

Fig. 9.

téei & discutées au cours des quatre journées dr travail
par des techniciens et savants espagnols. et étrangers.
Le financement de {'Institut est assuré par un préleve-

g

Ce tout petit pays n'est pas sidéru.
réussi & s'imposer dans le domaine ind?
B1é de ses constructions mécaniques.
niques sont aidées par leurs propr-”
sique_ des métaux, parfaitemen? L

Sur le plan national exi” '

" d'Essai des Matériaux ;-

e

R S I )

Apres celte
ques, 1| nous res
les organisation

Nous a\-ons‘

1" les Etaty
colosses d,
en  puissance
moyennes.

fy, i
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duction relatinement faible, et Jeurs eforts tendus vers
la fabrication dr produits de qualite <ont coutonnes de
succes. [)'autres font un effort méntoue pour s teadee
indépendantes de P'étranger. malgié la peayie de leuns
ressources naturelles ou Pimsuffisance actuglle de leur
équipement.

Aux Flat-Unis d’Ameénque. existent au fan des so-
Cftés ivées des laboratoses contraux, ventybies uanes
de recherches, deépassant en moyvens daction\e} en per-
sonnel les organisations nationales professonnelles des
pays moycns. De plus, toute une floraison de laboratoues
nationaux. unnersitarres, d'instuts techniques, de fonda-
tions de recherche travaillent pour le Gouvernem¢nt, pour
I'industric moyenne qui ne peul entietenir en peimanence
un laboratoze 3: recherches. et méme pour 'industiie
¢trangere.

Liimtiative privée a be champ bbie. mais des hasons
sont éablies en cas de beson par des Comites créés
pour la circonstance ou par les grandes  Associations
techniques.

En Rusue, ]'mgamsaliqn “tahique fant drprndn' des
divers ministéres les différents laboratoires de recher-
ches. L'Académic des Sciences dépend du Conseil des
Ministres; elle contréle en princpe toutes les recherches
d'intérél national sur U'ensemble du ternitoiie de I'Union.

Les Ecoles supéricures techmques sont soumises au
Conseil scientifique de leur ministere respecuif; les labo-
ratoires industriels de recherches sont places sous la di-
rection du trust d’Etat dont ils ressorteat et, par eux.
sous le contrdle du Ministere de la Sidérurgic. Comme
c'est le cas en Amérique pour la recherche sous contrat,
les crédits alloués ct la durée de la recherche sont pré-
cisés d'avance. !

Par contie. les décisions relatives aux crédits, aux
achats de matéricl, a 'approbation des programmes, sont
parfois lentes & venir : I'’Administration exige pour se dé-
cider des prévisions parfois difficiles a donner. lci. comme
ailleurs, semble-t-il, le dynamisme des individus doit com-
penser les lenteurs administratives.

Dans ces deux pays. un méme souc) : « I'Efficiency w,
la recherche appliquée en vue de tirer le plus vite pos-
sible le meillewr parti des ressources nationales, d'inten-
sifier la production et d’améliorer la quabité. La recher-
che pure n'est pas délaissée, mais les sommes affectées
i son développement sont jugées trop faibles par rapport
aux dépenses totales.

En Angleterre, en France, en Allemagne, existent des
anisations ayant des points communs. D'un coté, les
::famickns réunis dans des commisions ou comités sous
I'égide des Chambres syndicales ou Feédérations indus-
trielles comme 'lron and Steel Federation. la Chambre

M

Syndicale de la Nderurgie framaive ou dans dey g
techniques comme 'Tron and Steel lastiture, ;, S
Framaise de Metallurgie. Yo Verrin Deutscbher L“
tenleute. de 'autre. des orgamsations profesnongs; i
recherches comme le BISRA. en Angleterre. IlReg
en France, le KW en Allemagne. possedant jewn -
raloites propres, assurant la baison entre U lnduern ¢
I'Universaté. el exeécutant pour la professn ce T
sociétés gmérs n'onl pas le moyen de faire oy ne peong
rapsonnablement  entreprendre seules. Ces orgamay,
répondent a la structure industnelle de ces notens ¢ ;
leur puissance sidérurgique; elles font o I'acheles &}
profession te que les sociétés énormes des astan i
rées peuvent entreprendre par leurs propres meyem

Dans les pays moins grands. ou mains laversa g
la nature, exstent ausn parfois des orgamssae
logues, comme en Suide, ob le Jernkontoret et xa ly
titut Métallographique sont réputes. Aux Indes wing
«w crée un Institut National Recherches Meitalng
ques, puissant au regard de la sidérurgie actuelle.

Dans les autres nauons. Belgique. Tchicoskovaga
Italie, Espagne. des instituts de recherches du b g i
I'acrer se créent. nc disposant pas loujours de i
toires proptes. mais ayant la possibibte de dinger,
coordonner et de, provoquer la recherche dans ls plp
sion. Dans ces nations. les institutions se font remmp
blemem & |'mage de la grandeur du pal‘:,m de lapp
sance de son industne ndérurgique: elles serom mm

lacées que quiconque pour améliorer les hassm
Findmtrie des pays voisins entre lesquels une collsban
tion étroite devient de plus en phs dénrable.

Les institutions centrales presque toujouss usue dae
tement ou indirectement de la profession pourrost e
tendance a incliner davantage vers les recherches dugh
cation immédiate et ceci est juste : Primum vwers..

L'exemple est d'ailleurs doané par les lidériii
d'Etats qui. malgré leurs puissants moyens d'achen 5
consacrent relativement trop peu a la recherche ool
fique pure. Ne pas songer aux générations hutwres sl
ppourtant une erreur, et des esprits avisés foml remasge
que c'est grice aux données accumulées peadamt lap
temps par Ses chercheurs désintéresses que les formulase
d'ingénicurs ont pu étre établis. L'étude des apphcaies
serait bientdt stoppée dans sa progression si des rechede
de base 0’ ient pas & ces formulaires des dossie
susceptibles permetire des réalisations nouvelles

Il faudra donc raisonnablement qu'ume partie mg
tante ses l:@onibllr:es financiéres la rechewche B8~

consacrée i la science pure, source naturelle de ls wiede™ -

appliquée.
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